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IIOACHUTEJ/IbHASA 3AIINCKA

[TporpaMMa 10 (u3MKe Ha YpOBHe cpeaHero obilero o6pa3oBaHuUs
pa3paboTaHa Ha OCHOBe TOJIOXKeHU W TpeOOBaHWM K pe3y/jbTaTaM OCBOEHUS
OCHOBHOI 06pa3oBare/sibHOM TIporpammsbl, TipectaBieHHbix B PI'OC COO, a
TaK)Ke C y4éTtoMm cezmepanbHON paboueii mporpaMmbl BocnUTaHus W KoHIenmu
niperofiaBaHus yue6Horo ripegMeTta «Pu3rka» B 00pa3oBaTe/IbHBIX OpPraHU3aLUsIX
Poccuiickoii ~ depfepaliv, — peayM3yIOIIMX  OCHOBHble  OOpa3oBaresbHbIe
TIPOrPaMMBI.

[Tporpamma 1o ¢u3srKe omnpezessieT 00si3aTe/bHOe TIpeJMeTHOe CofiepyKaHue,
yCTaHaB/IMBaeT PeKOMEeH/IyeMy0 T0C/ie/[0BaTe/IbHOCTh U3YUeHUsI TeM U pa3/ieioB
yuebHOro TipegMeTa C YUY6TOM MeXKIpeJMeTHbIX W BHYTPUIIPEAMETHBIX CBsi3el,
NOTUKKA  y4eOHOTO TIpoljecca, BO3PACTHbIX 0COOeHHOCTell  OOyYaroIUXCH.
[Mporpamma 10 ¢u3ukKe AAET TIpeAcTaBjieHUe O LeJisiX, Cojep)KaHuu, oOIei
cTpaTternd O0O0yueHWs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOIIMXCS CpeCTBaMU
yuebOHOro rpeaMeta «Pu3MKa» Ha yri1y0/IEHHOM YpOBHE.

W3yuyeHure Kypca ¢U3MKU YrayO/JIEHHOTO YPOBHSI TIO3BOJISIET pean30BaTh
3afauu MpodecCoHaIbHON OpHeHTal[uM, HarpaBieHO Ha CO3[jaHue YCIOBUM /ISt
TIPOSIBJIEHUS] CBOMX HWHTE/IJIEKTYa/JbHBIX W TBOPUYECKMX CIMOCOOHOCTEM KaKbIM
o0yuaromuyMcsi, KOTOpble HeoOXoAuMbl [/l TIPOZO/DKeHUs oOpa3oBaHUsI B
OpraHu3alusx MpodeccuoHabHOTO 00pa3oBaHUs TI0 pa3IdYHbIM  (U3UKO-
TeXHUUECKUM U UH)KeHePHBIM CTeLIMabHOCTSIM.

B mporpamme 10 (u3MKe ONpeAessIOTCS TUIAaHUPyeMble pe3y/IbTaThl
OCBOeHUs Kypca (pu3MKu Ha ypOBHe cpefiHero obiriero oopa3oBaHuUst: TUUHOCTHEIE,
MeTaripeMeTHble, TpeAMeTHble (Ha  yriy6sméHHoMm — ypoBHe).  HayuHo-
METO/IOJIOTUYECKOH OCHOBOM /11 pa3pabOTKH TpeOOBaHMM K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM W TpeAMETHbIM pe3y/jbTaTaM OOyuarol[uXCs, OCBOMBIIIMX
nporpaMMmy 10 ¢u3MKe Ha YypOBHe cpeAaHero o6iiero o0pa3oBaHus Ha
yriy0/IEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN TIOXO/I.

[Tporpamma 1o (pu3rKe BK/IFOUAET:

TJIaHApyeMble pe3y/bTaTbl OCBOEHUS Kypca GHU3WKKM Ha yriybaéHHOM
yYPOBHE, B TOM UKCJie TpeiIMeTHbIe pe3y/IbTaThl 110 rojlaM 00yueHus;

coJiep)kaHue yuebHoro npeameTa «PU3HKa» 10 TOZaM 00yUeHHs.

[TporpaMmMa 1o ¢u3MKe HMeeT TIPUMEDPHBIM XapakTep W MOXKeT ObIThb
MCTO/Ib30BaHa YUUTeIIMU (DU3UKHU [l COCTaB/IeHUsI CBOMX pabounx Mporpamm.

[TporpaMMma Mo ¢u3rKe He CKOBBIBAe€T TBOPUECKYIO MHUIIMATHUBY YUUTesed U
MPeZIOCTAaB/ISIeT BO3MOXKHOCTH [Tl peaju3aldd  pa3/IMuHbIX  MeTOANYEeCKUX
MOJXO/I0OB K TIpero/laBaHui0 (U3MKKW Ha YrayO/JiéHHOM YypOBHe TIpU YCJIOBUU
coxpaHeHUst 00s13aTeTbHOM UaCTU CojiepKaHus Kypca.



dusmKa Kak Hayka O Haubosee oOIIMX 3aKOHaxX TIPUPOAbI, BLICTYTasi B
KauecTBe yueOHOTO rpeMeTa B IIIKOJIe, BHOCUT CYIL|eCTBEHHbIN BK/aJ B CUCTEMY
3HaHUM 00 OKpy»Karoriem mupe. IIIKombHBIN Kypc GHU3UKH — CHCTeMOO0Opa3yrolnii
JJIsT eCTeCTBEHHO-HAaYUHBIX YueOHBIX TIPeIMETOB, TTOCKOJIBKY (hH3UUeCKHe 3aKOHbI
Jie)KaT B OCHOBe TIPOI[ECCOB U SIBIEHWM, W3y4aeMbIX XUMHeM, Ouosiorue,
dusnueckoli reorpadveili W acTpoHoMmuelr. Mcrosib3oBaHWe UM aKTUBHOE
npuMeHeHre (GU3MUYECKUX 3HAHUWM OMpefiesiuio XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe >SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TI0JIydeHUs HOBBIX MaTepuasioB C 3aflaHHbIMU CBOMCTBaMU. V3yueHue
GbU3UMKKM BHOCUT OCHOBHOW BKA3J B (GOpMHUpOBaHHWE eCTeCTBeHHO-HayyHOU
KapTHUHBI MHpa oOyuaroiijerocsi, B (oopMUpOBaHHEe YMEHHUH TPUMEHSTb HayuHbIN
MeTO/], TI03HAHUSI TIPU BBITIOJIHEHWY UMM YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca (h131Ku Ha ypOBHE CpeJHero oo1ero oopa3oBaHus MOJI0XKEeH
psifi ujieid, KOTOpble MOYKHO pacCMaTpHBaTh KaK MPUHIUITLI €70 MOCTPOEHUS.

Hoess yenocmHocmu. B COOTBETCTBUM C HeW KYpC SIB/SIETCS JIOTUYECKH
3aBepILLEHHBIM, OH COJIePXKUT MaTepuas U3 BCexX pa3fenioB (DU3MKH, BK/IHOUAeT KaK
BOIPOCHI K/ITaCCUYECKOM, TaK U COBPEMEHHOM (DH3UKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUMM C Heli MaTepuasn Kypca GU3UKU
00beIMHEH BOKPYr (H3WUECKUX TeopHi. BefyiuM B Kypce SIBASIeTCS
dbopMHUpoBaHUe TpeACTaBIeHUM O CTPYKTYPHBIX YDOBHSIX MaTepUW, BellleCTBe U
rnoJie.

Hoesn eymanumapusayuu. E€ peanv3auys mpejriosiaraeT MCIO/b30BaHUE
I'YMaHUTApHOTO TIOTeHIMana (U3NUecKor HaykKu, OCMbICTIEHWe CBSI3U pa3BUTHS
bu3MkKK C pa3BuTHeM OOIeCTBa, a TakkKe C MHUPOBO33PEHUECKHUMH,
HPABCTBEHHBIMH M 3KOJIOTMUEeCKUMU TTPOOIeMaMHU.

Hoes npuknadHoli HanpaeaeHHocmu. Kypc pusuky yriay0/8HHOTO YPOBHS
Tpe/irnosjiaraeT 3HakKOMCTBO C IITMPOKUM KPYT'OM TeXHUYECKHUX U TeXHOJIOTUUeCKUX
TIPUIOXKEHUN H3yueHHBbIX TeOpud U 3akoHOB. [IpyM 3TOM paccMaTpyBaKOTCS Ha
ypOBHe OOIIMX TIpe/CTaB/ieHUd ¥ COBPeMEHHble TeXHWUeCKWe YCTPOMCTBa, U
TeXHOJIOTUU.

Hoess 3Kkon02u3ayuu peanu3yeTcss TOCPEACTBOM BBeJEHUS] 3/IeMEHTOB
COJIep)KaHus, TIOCBAIMIEHHBIX 9KOJIOTHYECKHMM IIpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSi3aHbl C Pa3BUTHEM TeXHUKW W TEeXHOJIOTUM, a Takxke 0OCYXZeHWs
npo6JieM paloHaTbHOTO TIPHUPO/OTIOb30BAHUS U SKOJIOTUUECKOM 6e301acHOCTH.

OcBoeHue cojiepyKaHusl MPOrpaMMbl 1Mo GH3MKe J0/DKHO ObITh TIOCTPOEHO Ha
TIPUHITUIIAX CUCTeMHO-/[eATe/TbHOCTHOTO moAxoa. [l Gpusrku peanu3arus 3TUX
TIPUHLIAIIOB 0a3UpyeTCsl Ha MCITOb30BAaHUM CAMOCTOSITE/TLHOTO KCIIePUMEHTa Kak
MOCTOSTHHO JleficTByMoIlero (akropa yuebHoro rmpouecca. [asi yriay0iéHHOTO
YPOBHS — 93TO CHUCTeEMa CaMOCTOSITe/TbHOTO YUYeHUUeCKOro SKCIepuMeHTa,



BK/IFOUAIOI[er0 (DpOHTa/bHble yUYeHUUeCKWe OIbIThl TP M3yUYeHWH HOBOTO
MaTtepuasa, 1abopaTopHble paboThl U pabOThI TTpakKTUKyMa. [Ipy 3TOM BO3MO>KHBI
aBa criocoba peanu3alyyd  (U3MYECKOro TMpakTWUKymMa. B mepBoM  ciyuae
MPAaKTUKyM TIpoBoAuTCs b0 B KoHile 10 u 11 kmaccoB, b0 Toc/e mMepBoro u
BTOPOTO TIOJIyTOWN B KakAOM U3 ITUX KaaccoB. Bropoii criocob — 3T0
WHTerpalss paboT TpakTHKyMa B CHCTeMY J1abOpaTOpHBIX pPaboT, KOTOphIe
TIPOBOASITCS B TIpollecce M3yueHHWsi pa3fena (Tembl). IIpu 3Tom mof pabotamu
MIPAKTHUKyMa TIOHMMAeTCsl CaMOCTOsITe/TbHOe UCC/IeloBaHHe, KOTOPOe TIPOBOAUTCS
T10 PYKOBOZICTBY CBEPHYTOT0, 0000IIIEHHOTO BH/Ia Oe3 ToIIaroBOM MHCTPYKLIWU.

B nmnporpamme 10 (Hu3MKe CHCTeMa YYeHUUECKOTO SKCIIEPUMEHTa,
nabopaTopHbBIX pabOT W TpaKTUKyMa TIpe/icTaB/ieHa elWHbIM repeuHeM. Bnibop
TeMaTUKHU [iJig 3TUX BU/IOB YUeHWUYECKUX TMPaKTUYeCKUX paboT OCYIIeCTBJISeTCS
yuaCTHUKaMU 00pa3oBaTeIbHOTO TpoLjecca UCXo/si U3 0COOeHHOCTel TTOypOUHOTro
TJIAaHUPOBAHUS W OCHaleHus1 KabuHera ¢usuku. I[Ipum 3TOoM obecrieuriBaeTcst
oB/laZieHVe OOYyYaroIUMUCS YMEHUSIMH TIPDOBOAWTH TMpsSiIMble U KOCBEHHbIe
M3MepeHUs], UCCeJoBaHusI 3aBUCUMOCTel (hH3UUeCKUX BEeJMYMH U TIOCTAaHOBKY
OTILITOB TI0 IPOBEPKe TPe/IJIO’KeHHBIX TUTIOTe3.

Bonbilloe BHUMaHWe Y7Ie/sIeTCS PEIIeHUI0 PACUETHBIX M KaueCTBEHHBIX
3ajau. IIpu 3TOM [/11 pacUETHBIX 3ajjau MPUOPUTETOM SIBJISTIOTCS 3aJlauMl C SIBHO
3a/laHHOM Y HesIBHO 3a/laHHOW (hU3HUUeCcKol MO/ie/bio, MO3BOJISIOIME TTPUMEHSITh
M3yueHHble 3aKOHbl M 3aKOHOMEDHOCTM KaK W3 OAHOrOo pasfiesia Kypca, Tak H
WHTErpupys MpUMeHeHWe 3HAHUM W3 pa3HbIX pa3ziesioB. [/ KaueCTBEHHBIX 3a/au
TIPUOPUTETOM SIBJISTIOTCSA 3aZlaHWs] Ha OObsCHeHWe/TIpe/icka3aHue ITPOTeKaHHs
(bH3MUeCKUX SIBJIEHWHA U MPOLIECCOB B OKpY’Karolljel KU3HU, TpeOyroire BbIOOpa
bu3nuecKo Moziesy AJisl CUTyaliy TIPaKTUKO-OpPHeHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsmMu PI'OC COO K MaTepuaibHO-
TeXHUYeCKOMY obecrieueHWIO yueOHOro Tiporiecca Kypc (U3WKU yTyOi€HHOTO
YPOBHSI Ha YPOBHe CpeZiHero o01iiero obpa3oBaHUsl JOJDKEH U3y4aThCsl B YCJIOBUSIX
npeaMeTHOro KabuHera. B kabOuHere GH3MKK [O/DKHO OBITH HEoOXoguMOe
naboparopHoe o0opy/JoBaHWe [/ BBIMOJHEHUs YKa3aHHBIX B TMpOTpamMme T0
GbH3MKe YUeHHUYEeCKHX OITbITOB, J/IabOpaTOpHBIX PaboT M pabOT IIpaKTHKyMa, a
TaK)Xe IeMOHCTpaIMOHHOe 000pyZi0BaHue.

leMoHCTpaLlMOHHOe  00opyZoBaHue (OPMHUPYeTC B COOTBETCTBUM C
TIPUHLIATIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTH W obecrieurBaeT ITIOCTAaHOBKY
Tepeurc/IieHHbIX B TIporpamMMme 10 (GuU3MKe K/IIOUeBBbIX [eMOHCTpaIUil Ajis
WCC/IeJOBAaHUSI ~ W3yYaeMbIX SIBJIeHWA W TPOIECCOB, SMITUPHUUECKUX U
(byHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMEHEHHUH.

JlabopatopHoe o6opyzmoBaHue [T yUeHWUYECKHUX TMPaKTUUeCKHX paboT
dopMupyeTcsi B BU/le TeMaTUUeCKHUX KOMILUIEKTOB M 0bOecIieurBaeTCsi B pacuére



OJJHOTO KOMILJIeKTa Ha [ByX oOyudaroiuxcs. TeMaThuyeckrde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TIOCTPOEHBbI Ha KOMILIEKCHOM
MCITIO/Tb30BaHWM aHAJIOTOBBIX M LIM(POBBIX MPUOOPOB, a TakKKe KOMITbIOTEPHBIX
M3MepUTeTbHBIX CUCTeM B BU/ie LIM(POBLIX 17abopaTopuii.

OCHOBHBIMH TIeJIIMU HM3yueHust (GU3UKH B 001T[eM 00pa30BaHUM SBISIFOTCS:

dopMrpoBaHrMe UHTepeca U CTpeMJieHUs O0ydYarIuxcsi K HaydyHOMY
W3yUeHWUI0 TIPUPOJbl, pa3BUTHe WX HWHTE/UIEKTyaJlbHbIX U  TBOPYECKUX
CII0COOHOCTel;

pa3BUTHE TIpe/CTaBAeHU O HayuyHOM MeTojie MO3HaHWs U (OpMHPOBaHKE
HCC/e/IoBaTe/IbCKOT0 OTHOIIIEHUS K OKPY KaloIlUM SIBJIEHUSIM;

dbopMrpoBaHre HayYHOrO MUPOBO33PeHUs Kak pe3y/bTaTa M3yueHHsi OCHOB
CTpOeHUsI MaTepuu U (yH/JaMeHTabHbIX 3aKOHOB (hH3UKWY;

dopMrpoBaHUe YMeHUM 00BSCHATE SIBJIEHUS C UCI0/Ib30BaHHEeM (hU3HUeCcKUx
3HaHUM U HayYHBIX /I0Ka3aTe/bCTB;

dbopMrpoBaHue TIpeJCTaBlAeHUA O pPOAM (PU3MKWA [AJi Pa3BUTUS [JPYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH;

pa3BUTHE Tpe/ICTaB/IeHUMN 0 BO3MOJKHBIX chepax oynayieit
npoeCcCUOHA/ILHON  IesiITeIbHOCTH, CBSI3aHHBIX C  (DUM3MUKOW, TIOATOTOBKA K
nanbHelieMy o0yueHUIO B 3TOM HarpaB/IeHUH.

HocTkeHne 3TUX Ljefied obecrieunBaeTCsl pellleHWeM C/eylOIUX 3a7au B
npoljecce u3yueHusi Kypca GH3UKU Ha ypOBHe cpefiHero obiiero o6pa3oBaHus:

nprobpeTeHre CUCTeMbI 3HaHUM 00 00IMX (HU3UUeCKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX,  BK/IWOUass  MeXaHUKY,  MOJIeKy/JsIpHyl0  (U3HKY,
3/IeKTPOZIMHAMUKY, KBAaHTOBYIO (PU3UKY U 37IeMeHThbI aCTPO(PU3NKY;

dbopMrpoBaHre YMeHUH TIPUMEHSITh TeOpeTHUeCKUe 3HaHUs [/1s1 00bsCHeHNs
bu3nuecKux SIBJeHUW B TIPUPOZE U [Jis TPUHSATHS TIPAKTUUECKUX PpellleHu B
TOBCeITHEBHOM YKU3HU;

OCBOEHUE CII0COOOB pellleHus pPa3IMUHbIX 3aZlau C sIBHO 3a/laHHOMN
bu3nuecko Moenbio, 3a/ay, TOJpa3yMeBaloINX CaMOCTOsATeTbHOe CO3/jaHue
dbu3nuecko Mofe/d, aJleKBaTHOM YCIOBUSM 3a/laud, B TOM UHC/e 3ajady
WH)XeHepHOT'0 XapaKTepa;

NMoHUMaHue GU3NMUeCKUX OCHOB UM TIPUHIIAIIOB JIeHCTBUS TeXHUUYEeCKUX
YCTPOMCTB U T€XHOJIOTMUeCKUX MPOLIeCCOB, UX BJIUSHUS Ha OKPY KaloLIYI0 Cpeay;

OB/laZileHWe MeTOJAMU CaMOCTOSTe/IbHOTO IJIAHMPOBaHUS W IIPOBeJeHUs
bu3uUecKuX 9SKCIIePUMEHTOB, aHaju3a W UHTepripeTaluu  WHMOpMaluH,
oripe/iesieHust J0CTOBEPHOCTH TIOJTyUeHHOTO pe3y/ibTaTa;

Co3/laHre YCJOBUM /i pa3BUTUS yMEHWM TMPOeKTHO-UCC/e[0BaTeTbCKOM,
TBOPUYECKOM /1esiTeTbHOCTH;



pa3BUTHe UHTepeca K cepam rpodeccuoHanbHOM [leITeIbHOCTH, CBSI3aHHOU
C (bU3UKOM.

B cootBerctBuM c TpeboanusiMu ®I'OC COO yriyb6/éHHBINA YPOBEHb
u3yuyeHuss yueOHoro mnpeamera «®du3mka» Ha YpOBHe CpeAHero o0iiero
oOpa3oBaHUs BbIOMpaeTcsi OOYyUalON[UMUCS, TUIAHUPYIOIIUMH  IIPO0/DKEHHe
o0pa30BaHus IO CMeLUaTbHOCTAM (QHU3UKO-TeXHUUECKOTo TTPOodu/Is.

Ha u3yuenne ¢usuku (yrnyO0néHHBIM ypOBeHb) Ha YPOBHE CpeHEro o0IIero
obpazoBanus otBoauTcs 340 yacos: B 10 kmacce — 170 gacoB (5 uacoB B HeZle/0),
B 11 knacce — 170 yacoB (5 yacoB B HeieJt0).

[TpennaraeMerii B TiporpaMMe 1o GH3MKe TepeueHb JiabopaTOPHBIX U
MpAKTUUeCKUX paboT sB/seTCs pPeKOMEHJOBAaHHBLIM, YyuWTesb JejlaeT BbIOOP
NpoBeZieHUsT J1abopaTOpPHBIX pPA0OT U OMBITOB C YUETOM WH/UBUAYaTbHBIX
0COOEeHHOCTeM 00yJarOIIUXCS.

COJAEP>KAHUE OBYUEHUSA
10 KITACC

Pa3pen 1. HayuHblii MeTo/ I03HAHHUA PUPO/bI.

dusuka — (yHaMeHTalbHast HayKa o Tipupo/ie. HayuHblli MeTo/] O3HaHUs U
MeTO/ibl UCC/Ie/IOBaHUS (PU3NUECKUX SIBJIEHUM.

OKCIIepUMeHT W Teopusi B TIpOIjecce TO3HaHUWS MPUPOAbL. HabstogeHue u
9KCTMepUMEHT B (U3UKe.

Criocobbl  u3mMepeHUst (pU3MUECKUX BeMMUWH (aHa/JIOTOBble W LM(POBbIe
M3MepuTe/ibHbIe TPUO0PLI, KOMITbIOTEPHBIE JaTUNKOBLIE CCTEMBI).

[TorpemiHocT  u3MepeHW  GuU3NUeCKUX BenuudH  (abcosfoTHasi U
OTHOCUTEJIbHas).

MogenvpoBanue ¢hu3nUeCKUX sIBEHUA U MPOLECCOB (MaTepuasbHasi TOUKa,
abCco/toTHO TBEPJOE Teno, WjeanbHasi >KUAKOCTb, H/ealbHbIM ra3, TOUYeUHbIN
3apsn). 'nnore3a. ®HU3MuyeCKUl 3aKOH, TPAaHULIBI €ro MpUMeHUMOCTH. Pusnueckas
Teopus.

Pone u mMecTto ¢u3MKM B (pOPMHUPOBAaHWM COBPEMEHHOW HAYUHOM KapTHHBI
MUDa, B TIPAKTUUECKOH /ieaTe/TbHOCTH JTH0/IeH.

YueHuuecKutl 3KkcnepumMeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHne Cuibl TOKA W HampspKeHUs1 B L|eMM TMOCTOSIHHOTO TOKa MpH
TIOMOILIM aHa/IOTOBBIX U LIM(POBLIX N3MepPUTE/IbHBIX PUOOPOB.

3HaKOMCTBO C 1[ubpoBoi abopatopueii o ¢usvke. [TprMepbl U3MepeHuUs
(br3MUeCcKrX BeJIMUMH TMPU MOMOILLY KOMIBIOTEPHBIX JaTUHMKOB.



Pa3pen 2. MexaHuKka.

Tema 1. Kunemamuka.

MexaHuueckoe [aBwkeHHe. OTHOCHUTETBbHOCTh MEXAaHUUECKOrO JIBWDKEHMUS.
Cucrema oTcuéra.

[Tpsimast 1 obpaTHas 3a/laull MeXaHUKH.

Paguyc-BeKTOp MaTepuasbHOM TOUKMW, €ro MpPOeKLMM Ha OCHA CHUCTEeMbl
KOOpAuHAT. TpaeKTopus.

[TepemellieHne, CKOPOCThH (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCThb) H
YCKOpeHHWe MaTepyaJibHOM TOUKM, MX MPOEKIMM Ha OCHA CUCTeMbl KOOp/JWHAT.
Cio>xeHHe repeMeLeHU U CJI0KeHUEe CKOPOCTeH.

PaBHOMepHOe ¥ PaBHOYCKOPEHHOEe MPSIMOJIMHEWHOe JBKeHre. 3aBUCHMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyUaJbHOW TOYKM OT BDEMEHU U UX
rpaQukKu.

CBobOogHoe majeHre. YckopeHHe CBOOOAHOTO TajieHus. [IBWKeHHe Tea,
OpollleHHOTO TIOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpDAWHAT, CKOPOCTU U
YCKOPEeHUsT MaTepUa/IbHOM TOUKU OT BDEMEHU U UX T'Pa(UKHU.

KpuBonuHeiiHoe  ABWKeHue. [IBW)KeHHWe  MaTepyuaJbHOM  TOUKM  TI0
OKPY>KHOCTH. YTJIOBasi M JIMHEMHasl CKOpoCThb. Ilepros W uacTora oOpaiijeHusl.
LleHTpOoCTpeMHUTe/IbHOE (HOPMaJ/IbHOE), KacaTe/ibHOe (TaHTeHI[MalbHOe) U MOJIHOe
YCKOpeHWe MaTepyuabHOM TOUKH.

TexHUueckue yCTPOWCTBA M TEXHOJIOTUUECKHe TIPOLIeCChl: COUAOMETP,
JBIDKEHUE CHAaps/IOB, LleMHble, IllIeCTepéHUaTble W peMEHHble Mepejauu,
CKOPOCTHBIE JIN(PTBHI.

demoncmpayuu.

Mogenb cucTeMbl OTCYETA, WIKOCTPALUsi KWHEMaTUUeCKUX XapaKTepUCTUK
JBIDKEHUSI.

Crioco0bI MCCeJOBaHUS IBYKEHHUH.

WnnrocTpanuys npefie/ibHOrO nmepexo/ja ¥ u3MepeHre MrHOBEHHOU CKOPOCTH.

[Tpeobpa3oBaHye ABWKEHUM C UCTIOb30BaHHUEM MeXaHWU3MOB.

[TageHue Ten B BO3Ayxe U B pa3pe’KeHHOM MTPOCTPaHCTRBe.

HabsrofieHre ABW)KeHHsI Tesa, OpPOIIEHHOTO TIOf, yI7IOM K TOPWU30HTY U
TOPU30HTA/BHO.

HarnpaBieHue CKOpOCTU NIPU ABMXKEHUU 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PelyKTOpe.

CpaBHeHUe TyTeM, TPAeKTOPHUM, CKOPOCTeW [BWXXEHUsS OAHOTO M TOrO >Ke
TeJla B pa3HbIX CUCTeMaX OTCUETa.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHble pabombl, NPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO ABM)KEHHUS C 1]e/Ibl0 Orpejie/ieHrss MTHOBEeHHOU
CKOPOCTH.



V3mepeHune yCKOpeHUs TIpU TIPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM [JBU)KEHUU
10 HAK/JIOHHOM TIJIOCKOCTH.

WccnenoBaHne 3aBUCMMOCTU TIyTM OT BpPEMEHM IIPU PaBHOYCKOPEHHOM
JIBUKEHUU.

N3mepeHue YCKOpeHUsI cBOOOAHOTO  TafieHust (peKOMeH/J0BaHO
HCII0/Ib30BaHue 1[U(POBOI TabopaTopun).

V3yueHne [ABWKEHWS Tejla, OpOIIEHHOTO TOPH30HTalbHO. IIpoBepka
TUNOTe3bl O TIPSIMOW TIPOMOPLIMOHAJIBHOM 3aBUCHMMOCTH MeXIy JalbHOCTBEO
T0J16Ta ¥ HAYa/IbHOM CKOPOCTBIO TeJIa.

V3yueHue [BWKeHHs Tejlla MO OKPY)KHOCTH C TIOCTOSIHHOW IO MOZYJIFO
CKOPOCTBIO.

VccnenoBaHve 3aBUCMMOCTM Tieprofia oOpalljeHusi KOHWYeCKOro MasiTHUKa
OT ero rnapamMeTpoB.

Tema 2. Junamuka.

[TepBbii 3akoH HproToHa. VHeprumanbHble CUCTeMbl OTCYéTa. IIpuHLMN
oTHOcuTenbHOCTU ['anmunesi. HerHepijyanbHble CUCTeMbl OTCUéTa (OrpejesieHue,
TIpUMeDbI).

Macca tena. Cuna. IIpyuHIUIT CynieprosuLiu CUiI.

Bropoii 3akoH HeroTOHa /1719 MaTepraibHOU TOUKH.

TpeTtuy 3aKk0H HbIOTOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTb TPAaBUTALMOHHOU U
MHEPTHOW MacChl.

Cuna TsDKeCTH. 3aBUCMMOCTh YCKOPEHHWsS] CBOOOZHOTO Ta/[eHUsI OT BBICOTHI
HaJ, TIOBePXHOCTBbIO IU/IaHeTbl W OT reorpadyUueckor MIUPOTHL. [IBrkeHUe
HeOeCHBIX Tesl ¥ UX CITyTHUKOB. 3aKoHbI Keriniepa. [TepBast KocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, ABuxKylerocs c
YCKOpeHHeM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJIb)KEHHUS U CU/la TPeHUs
nokosi. KosdduimeHT TpeHusi. Cuia COMpPOTHB/IEHUS TIPU [ABWKEHUM Tesla B
JKAJIKOCTH WU rase, eé 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTETbHOTO JIBUXKEHUSI.

Hasnenue. I'ngpocratnyeckoe gasneHuve. Cuna Apxumesa.

TexHUUyeCcKue yCTPOMCTBA M TEXHOJIOTUUECKHEe TMPOLeCChl: TIOAIIMUITHUKH,
JIBWDKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHuie ABM>KeHUs Tesl B MHEPLMAIbHBIX M HeMHepIUaIbHBIX CUCTeMaxX
oTcyéTa.

IIpyHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX LUWIMHAPOB WA I111apOB pa3HOM MacChl C OAWHAKOBBIM
YCKOpPeHHeM OTHOCUTE/IbHO HeMHEePLMaIbHOM CUCTEeMbI OTCYETa.



CpaBHeHHWe  paBHOJIEWCTBYIOIed  TIPUJIOKEHHBIX K Teay CUl  C
Mpou3BeJeHMeM MacChl Tejla Ha ero yCKOpeHHe B MHepLMaIbHOU CUCTEMe OTCYETaA.

PaBeHCTBO CU/l, BO3HUKAIOLUX B pe3y/bTaTe B3aUMO/IeHCTBUS TeJl.

M3mepeHre Macc Mo B3aUMO/IEUCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM NOABEME U MaJIeHUH.

LleHTpOobOe)KHbIE MeXaHU3MBI.

CpaBHeHUe CUJT TPeHUs TIOKOsI, KaueHUsI U CKOJIb)KeHUsI.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Mi3MepeHre paBHO/IENCTBYIOIe CU/ MPH ABWKEHUU OpycKa 1Mo HaKJIOHHOMN
TIJIOCKOCTH.

[TpoBepka TruWIiOTe3bl O HE3aBUCHMOCTU BpeMeHM [BWXeHUs Opycka 1o
HAKJIOHHOW TJIOCKOCTU Ha 3aJjlaHHOe PacCTOsIHHE OT ero Macchl.

VccnenoBaHue 3aBUCUMOCTU CWJT YTIPYTOCTH, BO3HMKAIOIIUX B TPY)KUHE U
pe3uHOBOM o0pa3iie, OT UX AedopMaliii.

W3yueHue JBU)KEHHUSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, TTEPEKUHYTOU yepe3
NETKuii OJIOK.

N3mepeHue kKo3(duiimeHTa TpeHUs 0 BelWUMHe YIJIOBOro Ko3dduimeHTa
3aBUCUMOCTH Frp(IN).

VccnenoBanuie BrKeHUs1 OpycKa MO HAKJIOHHOM TJIOCKOCTH C IepeMeHHbIM
K03 PULIMEHTOM TpeHUsI.

W3yueHue ABWKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meép0dozo mea.

Ab6cosmotHO TBEpPAOe Teso. IlocTymaresnpbHOe W BpaljaTelbHOE ABIDKEHHE
TBEpAOro Tena. MOMEHT CU/bl OTHOCUTENbHO OCH BpallleHus. [lieuo cusbl.
Cro>keHUe CWJT, TPUIO>KEHHBIX K TBEpAOMY Tesy. LIeHTp TsbkecTu Tena.

Y c0BYs paBHOBeCHs TBEPIOTO Tejla.

YcToliunBoe, HeyCTOMUMBOE, 6e3pa3/TMuHOe paBHOBeCHe.

TexHUUeckue YCTPOMCTBA M TEXHOJOTHYECKHWe TMPOLIeCChl: KPOHIUTEMH,
CTPOUTENbHBIA KPaH, pelliéTyaTble KOHCTPYKLUU.

demoncmpayuu.

Y c0BYs paBHOBeCHsS.

Bubl paBHOBecus.

YueHuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBanne yc/lIoOBUM paBHOBECHUS TBEDJOrO Tejla, HMEROLEro OcCh
BpallieHusl.

KoHcTpyrpoBaHre KpOHIIITEMHOB U PaCUéT CHJT YIIPYTOCTH.

W3yueHure yCTOMUMBOCTH TBEP/IOTO Tesla, UMEIOIIero miolla/ib OMophI.

Tema 4. 3aKOHbI COXpAHEHUsI 8 MeXAHUKe.



ViMiynibC MaTepranbHOM TOUKHM, CUCTEMbI MaTepyabHbIX TOUekK. LleHTp mMacc
CUCTEMbI MaTeprajbHbIX TOUeK. Teopema 0 JBM)KEHWH L[eHTpa Macc.

ViMiynibC CU/IbI M UI3MEHEeHre UMITyJIbCa TeJla.

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTuBHOE BUXKEHMe.

MomeHT uMITy/ibca MaTepuasbHOM TOukW. [lpefcTaBiieHMe O COXpaHEHUM
MOMEHTa UMITYyJIbCa B LIeHTPaIbHbIX MOJISIX.

Pabora cuibl Ha MaJioM U Ha KOHEUHOM TiepeMelljeHuH. I'paduyeckoe
npe/icTaB/ieHre PabOThI CUJIBI.

MOLIHOCTb CUJIBL.

KuHeTrueckasi SHepruss MarepuajbHOM TOUKU. Teopema 00 H3MeHeHUU
KUHeTHUYeCKOW Hepruy MaTepyuabHOU TOUKU.

[ToTeHlMa/bHBIE U HEMOTEHI[Ma/bHble CU/bl. [loTeHI[MambHAsE SHeprus.
[ToTeHlManbHasi SHEPrUsi Yrpyro AehOpMUPOBAHHOW TMPY>XUHBI. [ToTeHIManbHas
SHeprusi Tejia B OJHOPOJHOM TIpaBUTALMOHHOM Tiosie. [loTeHIManbHasi SHeprus
Tesla B TPaBUTALIMOHHOM T10Jie OJHOPO/HOTO 11apa (BHYTpU U BHe 1iapa). Bropas
KOCMHUeCKasi CKOpOCTb. TpeTbst KOCMUYeCKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHI[MATIbHBIX CHJI C U3MEHEHHEM MeXaHWUeCKOH
SHEPTrUU CUCTEMBI Tesl. 3aKOH COXpaHeHUs] MeXaHWYeCKOW SHEePIruH.

Yrpyrue u Heyrpyrve CTOJIKHOBEHUSI.

YpaBHeHve bepHy/mM A/si WjeaqbHOM >XUAKOCTHM KakK C/e/ICTBUe 3aKOHa
COXpaHeHUsT MeXaHUUeCKOU SHEPTUU.

TexHUUYeCcKue yCTPOUCTBA U TE€XHOJIOTMYECKHUE TIPOLIeCChI: [IB)KEHUE paker,
BOJIOMET, KOIEp, MNPYXKWHHBIA TIMCTOJIET, THUPOCKOI, (UrypHOe KaTaHuWe Ha
KOHBKaXx.

demoncmpayuu.

3aKOH COXpaHeHUs1 UMITYJIbCa.

PeakTHBHOe /IBU>KeHUe.

V3mepeHre MOLLIHOCTU CHUJIBI.

Vi3MeHeHe SHepTUU Tejla MPU COBepIIIeHHnH PabOTHI.

B3auMHbIe TmpeBpalljeHUsT KWHETUUECKOM W TIOTeHLIMaJbHOW SHEPruu MpU
JIeCTBUU Ha TeJI0 CUJIbI TSPKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue 3HePryuy Mpu CBOOOHOM Ma/IeHUH.

YueHuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3mepeHre nMnyJsibca Teia o TOPMO3HOMY MYTH.

V3mepeHue Cuibl TATH, CKOPOCTU MOZENH 3/IEKTPOMOOW/IS M MOII[HOCTU
CUJIbI TSTH.

CpaBHeHHe U3MeHeHUsT UMITY/IbCa Tejla C UMITY/IbCOM CUJIBI.

WccnenoBanne coxpaHeHUst UMITyJ/IbCa TIPU YIIPYTOM B3aUMOZEMCTBUM.



V3mepeHne KMHETUYECKOW SHEPTUU Tejla 0 TOPMO3HOMY IyTH.

CpaBHeHMe M3MeHeHHs TIOTeHLMa/lbHOW SHepPruv MPY>KUHbI C paboTON CUJIBI
TPEeHHUs.

OmnpeneneHvie pabOThl CU/IbI TPEHUS TIPU JBWXKEHUM Tejla 0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3gen 3. MosieKy/isipHas (u3uKa U TepMOAUHAMUKA.

Tema 1. OcHO6bI MO/1€Ky/IPHO-KUHemMu4eCcKol meopuu.

OCHOBHBIE TIONIOKEHUSI MOJIEKY/IIpHO-KMHeTHuecKon Teopun (MKT), ux
orbITHOe obocHoBaHue. /[luddys3usi. BpoyHOBCckoe /BIKeHHWe. XapakTep
[BIWKEHUST U B3aUMOJEWCTBUS 4YaCTUL] BelecTBa. Mojenu CTpOeHusi rasos,
JKUAKOCTeH U TBEPABIX Tesl U O0BbsICHEHWe CBOWMCTB BelljeCTBa HAa OCHOBE 3TUX
Mogeneri. Macca u pa3sMepbl MoseKyn (aTomoB). KosMuecTBO BelljecTBa.
ITocTosiHHas ABorazpo.

TersioBoe paBHOBecwe. Temriepatypa U criocobbl eé u3mMepenus. Lllkana
Temrieparyp Llenbcus.

Mopenb WeanbHOro ra3a B MOJIEKYJ/IIPHO-KUHETAYECKOU TeOPUM: YaCTUL[bI
rasa IBWKYTCS XaOTUUeCKHU Y He B3aUMOJEeHUCTBYIOT APYT C APYTOM.

['a30Bble 3aKoOHBL. YpaBHeHue MeH/jeneeBa—KrarelipoHa. AOGcosoTHas
TeMriepaTypa (wkana temneparyp KenbBuHa). 3akoH [lanbToHa. M3omporeccel B
ujealbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
Tipe/iCTaB/IeHH e W30MPOL[eCCOB: U30TepPMa, M30X0pa, n3o0bapa.

CBsi3b  MeXXJy /[laBj/ieHHeM W CpelHeld KWUHETHYeCKOU SHeprueu
MOCTYIATe/bHOTO TEeIJIOBOTO [JBWKEHHs MOJIEKYJl HJieaJbHOro rasa (OCHOBHOe
yPaBHEHUE MOJIEKY/ISIPHO-KMHETUYECKOU TeOPUH Mea/IbHOIO rasa).

CBsi3b aOCOTIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHeM
KUHETUYECKOW SHepruen MoCcTymnaTe/bHOrO TeIJIOBOTO IBMXKEHUS €€ UaCTHLI.

TexHUUeCKMe yCTPOMCTBA M TEXHOJIOTMUECKHE TMPOLIeCChl: TepMOMeTp,
H6apomeTp, moryueHre HAaHOMaTepPUaJsoB.

demoncmpayuu.

Mopenu IBV>XKeHHs YaCTUL] BeL[eCTBa.

Moienb GpPOYHOBCKOTO JIBHKEHMSI.

Bu/1e0pO/HK C 3aITMChbI0 peaibkHOr0 OPOYHOBCKOTO /IBUKEHUSI.

Hubdy3us >KUIKoCTeu.

Mogpgesis ornibiTa IlITepHa.

[IpuTspkeHue MOJIeKY.I.

Mopenu KpucTaJyiImyecKux peréTok.

HabsroseHre v vcciefijoBaHre U30TIPOIECCOB.

YueHuueckuti 3KcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.



WccnenoBanue 1ipoljecca yCTaHOB/IEHMSI TeIUVIOBOIO pPaBHOBeECUSl TIpU
TerI000MeHe MeXXIy Topsiueii U XOI0HOU BO/IOM.

N3yueHne wu30TepMUUeCcKOro mporecca (peKOMeHJO0BaHO WCI0J/Ib30BaHKe
111 POBOIi TabopaTopum).

M3yueHure ©30XOpPHOrO IpoLiecca.

M3yueHue n3o06apHOro rpotiecca.

[IpoBepka ypaBHeHUsI COCTOSHUS.

Tema 2. Tepmodunamuka. Tens06ble MAQWUHBDL.

TepmoguHamuueckass (T[]) cucrema. 3ajaHude BHELIHUX YCIOBUW IS
TepMOJMHAMUUECKOM CUCTeMbl. BHelllHWe ¥ BHYTpeHHUe MapaMeTpbl. [lapameTpsl
TePMO/IMHAMUUECKOW CHUCTEeMbl KaK CpeJHHMe 3HAaueHHs BeJIMYMH, OMUCHIBAFOIINX
eé COCTOsIHMEe Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOIpPOW3BOJIbHAsA — peJiakcalus
TepMOJMHAMUUECKON CUCTEMBbI K TEMJIOBOMY PaBHOBECHIO.

Mopgene wWJeaJbHOrO rasa B TepMOJVWHAMHKe — CHCTeMa YypaBHEHWUM:
ypaBHeHHe MenzeneeBa—KnaneipoHa v BbIpakeHue [Jjisi BHYTPeHHEM SHEepPryu.
YcnoBus NIpUMEHUMOCTH 3TOM MOJe/A: HU3Kas KOHLIEHTPALUsl YaCTUl], BbICOKHE
TeMnepaTypbl. BeipaxeHue /s BHyTPEHHEW SHepruyd OJHOaTOMHOTO M/ea/IbHOrO
rasa.

KBa3ucratrnueckue 1 HeCTaTUueCKre TpoLecChl.

OnemeHTapHas paboTa B TepMoiiHaMuKe. BriurcieHre paboThl 10 TpaduKy
ripoLiecca Ha pV-guarpamme.

Terutonepesiaua  Kak ~ Crocod  W3MeHEHWs] ~ BHYTPEHHEM  SHepruu
TePMOJWHAMHUECKOH  cucTteMbl 0e3  coBepmieHuss pabotbl.  KoHBekius,
TeIJIONIPOBOJHOCTb, U3/TyUeHHE.

KomuectBo TeruioTel. TeryioBMKOCTH Tejla. YjenbHas W MOJISIpHas
TeIJIOEMKOCTH Bell|eCTBa. YpaBHeHUWe Maliepa. YjenbHas TeIiOTa CropaHus
ToruiMBa. PacuéT KonuuecTBa TeIVIOTBI TIpU Teruionepenaue. [loHsTHe 00
angrabaTHOM TIpoliecce.

[lepBbl 3aKOH TepMOAWHAMUKWA. BHyTpeHHsss 53Heprus. KosimuecTtBo
TeT/IOTBI W paboTa Kak Mepbl M3MeHeHWsi BHYTpeHHel  SHepruu
TepMOJMHAMUUECKON CUCTEMBI.

BTopoii 3akOH TepMOJWHAMUKM /i1 PaBHOBECHBLIX IIPOL[eCCOB: uepe3
33/laHHOE PaBHOBECHOE COCTOSSHUE TepMOJWHAMUYECKOW CUCTEMbI TIPOXOJUT
eIMHCTBeHHas afriabaTta. AGCo/iroTHasI TemriepaTypa.

BTopoii 3aKOH TepMOJWHAMUKM [IJI1  HEepPaBHOBECHBIX  IPOL[eCCOB:
HEBO3MO>KHO TIepeJjaTh TEIVIOTY OT Oosiee XOJIOAHOTO Tesa K Oojiee HarpeTomy 6e3
kKomrieHcatmu (Knaysuyc). HeobpaTMMOCTb MPHUPO/IHBIX TTPOLIECCOB.

[IpyHLMNBI JeWCTBUS TerIOBbIX ManH. KIT/I.



MakcumasnbHoe 3HaueHue KII/. LIvkn KapHo.

OKOJIOTUYEeCKHEe acreKTbl MCMO/Ib30BaHUS TeIVIOBBIX JABUrareseit. TeroBoe
3arpsi3HeHUe OKPY>Karollleu Cpejibl.

TexHrUuyecKue YCTPOWCTBA W TEXHOJOTMUeCKHe TMPOLIeCChl: XOJIOAUIbHUK,
KOH/IUI[MOHED, [u3e/lbHbI W KapOropaTOpHBIM JABUraTesd, mapoBas TypOuHa,
[OJIy4YeHUe CBEepXHU3KUX TemIleparyp, yTWIM3aLUsl «TeIVIOBBIX» OTXOLOB C
MCTI0/Tb30BaHKEeM TeryIOBOr0 Hacoca, YTUIU3alus 61MoopraHnyeckoro TOTIMBa st
BBIPAOOTKU «TETJIOBOM» U 3/IEKTPOIHEPTHH.

demoncmpayuu.

V3MeHeHUe TeMIiepaTyphl MpU aZitabaTUueckoM paciIupeHNH.

Bo3ayiiHoe oruuso.

CpaBHeHUe y/ie/IbHbIX TeJIOEMKOCTEHN BeleCTB.

Criocobbl U3MeHeHUs1 BHYyTPeHHeU SHepruu.

WccnepnoBanue afariabaTHOTO Tpoljecca.

KomMribtoTepHbie MO/ie/v TeTJIOBbIX IBUTaTesei.

YueHuuecKuti 3kcnepumeHm, /a6opamopHblie pabombl, NPAKMUKYM.

W3mepeHue yebHOM TEIIOEMKOCTH.

VccnemoBaHue nporjecca OCTbIBaHUS BellleCTBa.

WccnepoBanue afarabaTHOTO Tpoljecca.

W3yueHre B3aWMOCBSI3M 3HEPTHMU MEXMOJIEKY/SIDHOTO B3aUMOJEUCTBUSI U
TeMIlepaTypbl KUTIeHHUs )KUJKOCTEH.

Tema 3. Aepecamnble cocmosiHus éewjecmed. dazoeble nepexoobl.

[Tapoobpa3zoBaHrie W KOHAeHcalus. VIcriapeHue W KurieHue. YzesbHas
TeTyI0Ta TTapooOpa3oBaHMUs.

HacepiilleHHble UM HeHachlllleHHble Tapbl. KauecTBeHHass 3aBUCUMOCTD
MJIOTHOCTU U aBJIeHUs] HAChILEHHOTO Tlapa OT TeMIiepaTyphl, UX He3aBUCUMOCTb
oT 00BEMa HaACBIIIEHHOTO TMapa. 3aBUCUMOCTb TeMIlepaTypbl KUTIEHUsI OT JlaB/IeHusI
B JKU/IKOCTH.

BiiaxxHOCTh Bo3Ayxa. AGCOMOTHAS U OTHOCHTE/IbHASI B/IAXKHOCTb.

TBéppmoe Teno. Kpucranivueckve v amopdHbie Tesia. AHA30TPONUSI CBOWCTB
KpucTa/uioB. [lnaBieHuMe W KpuCTa/uiM3alusi. Y[e/bHas TeryioTa IlJlaB/eHusl.
Cybumariusi.

Hedopmaru TBEpaoro Tena. PactsokeHue u okatve. Casur. Moayns FOHra.
[Tpenen ynpyrux gedbopmariuii.

TersioBoe paciMpeHue >XKUAKOCTeN W TBEPABIX Tesl, 00bEMHOe U JIMHEeHOoe
paciiMpeHye. AHTapMOHU3M TeIJIOBbIX KOJ/le0aHU YaCTUL] BelljeCTBa KakK MpUUrHa
TeI/IOBOr0 paClIMpeHUst Tesl (Ha KaueCTBEHHOM ypOBHe).

[Tpeobpa3oBaHue 3Hepruu B (pa30BbIX Mepexo/iax.

YpaBHeHue TerIoBOro OanaHca.



[ToBepxHOCTHOe HaTspKeHHe. Ko3(ppuieHT MOBEepXHOCTHOTO HaTS>KEeHMS.
Kanunnsipuele siByieHus1. JlaBjieHre 10 UCKPUBJIEHHOM MOBEPXHOCTHIO KUJKOCTH.
®opmyJia Jlariaca.

TexHuueckue yCTPOMCTBA U  TEXHOJIOTMYECKWE TIPOLIECChI:  JKUIKUE
KPUCTAJI/Ibl, COBpEMEHHbIe MaTepuaJlbl.

demoncmpayuu.

TenioBOe pacuivpenue.

CBOMCTBAa HACBII[EHHBIX MApOB.

Kunenve. KurieHve npu NOHUKeHHOM [1aBJ/IeHUU.

V3mepeHue CUJibl TIOBEPXHOCTHOI'O HATSKEHUS.

OnbIThI C MBUIBHBIMU TVIEHKAMM.

CmauurBaHue.

KarnuisipHbie siB/IeHUS.

Mopenu HeHbIOTOHOBCKOM JKHUJJKOCTH.

Crioco6b1 M3MepeHUst BIa)KHOCTH.

WccnenoBanue HarpeBaHus U MJ1aBJIEHUS] KDUCTA/I/IMYECKOTO Bell|eCTBa.

Buapl jedopmariiuii.

HabmomeHure Masbix Jedopmaliyid.

YueHuueckutl 3kcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTeN UCTIapeHUs )KUIKOCTEM.

W3mepeHue yzielbHOM TETIOTHI TI/1aB/IeHUS JIbJa.

M3yueHne CBOMCTB HACHILLIEHHBIX TTApPOB.

Vi3mepeHne abCOMIOTHOM B/IaKHOCTHM BO3/lyXa M OLleHKa MacChl MAapOB B
TIOMELLIEeHUH.

N3mepeHue Ko3pduieHTa MOBEPXHOCTHOT'O HATSPKEHMS.

N3mepenue moayns FOHra.

ViccnemoBanvie  3aBUCMMOCTH  fiepopMariii  pe3WHOBOTO  o0Opasila  oT
TIPU/IO’KEHHOU K HEMY CHJIBI.

Pa3pgen 4. JneKTpoguHaMuKa.

Tema 1. DnekmpuuecKkoe noie.

OneKTpu3alys Tel W eé TIPOSIB/IeHUs. JJIeKTpUYecKuu 3apsig. [IBa Bufja
7IEKTPUYECKUX 3apsAoB. [IpOBOAHMKM, [JW3/IEKTPUKU W [OJIYTIPOBOJHUKH.
DneMeHTapHbIA 37eKTPUUYeCKUM 3aps/l. 3aKOH COXpaHeHWsl 3JIeKTPUUYeCKOoro
3apsja.

B3anmogelictBue 3apsifoB. Toueunsle 3apsigbl. 3aKoH KyroHa.

OnekTpuyeckoe nose. Ero felicTBre Ha 3/eKTpuUecKye 3apsiJbl.

HanpspkéHHOCTL ~ 37IeKTpUUeckKoro  mosist.  [IpoOHbid  3apsn.  JInHuum
HaMNpsKEHHOCTU 37IEKTPUYeCKOro 1osisi. OHOPOAHOe 3/1IeKTPUYeCcKoe ToJie.



[ToTeHLIMAIBHOCTDL 3JIEKTPOCTAaTUYECKOr0 0/l Pa3HOCTH TOTEHLMaoB U
HarpspkeHue. [loTeHlManbHass SHeprus 3apsiZia B 3J€KTPOCTaTUYECKOM IIOJie.
[ToTeHUMan 371eKTPOCTaTAYECKOro noJisd. CBA3b HAINpPSKEHHOCTH T0JI1 M Pa3HOCTH
MOTEeHLUUA/IOB i1 3JIKTPOCTaTUYeCKOro moJyisg (Kak OJHOPOAHOTO, TakK U
HEeOZJHOPOJHOT0).

[TpuHLMIT CyNeprio3uLuK 3/1eEKTPUUYECKUX MOJIeH.

[Tone ToueuHoro 3apsifa. [losie paBHOMepHO 3apsbkeHHOUW cdephl. Ilone
PaBHOMEPHO 3apsyKeHHOTo 1o 00BéMy 1iapa. [losie paBHOMEPHO 3apsbKeHHOU
OeckoHeuHOW TUJIOCKOCTU. KapTuHbI JUHUN HArNpsKEHHOCTH J3TUX T0Jiel U
SKBUIOTEHI[AA/IbHBIX TTOBEPXHOCTEM.

[IpOBOAHMKH B 3/7IEKTPOCTATUUYECKOM I10J1e. Y C/I0BMEe PABHOBECUS 3aps/iOB.

OvianekTpyku B 3/IeKTPOCTAaTUYECKOM  TIOJIe. Hvsnektprueckas
MPOHUI[aeMOCTh Bell|eCTBa.

KoHgeHcaTop. DJIeKTpOEMKOCTh KOHJEeHCaTopa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIeHCaTopa.

[TapannensHOe coefvHeHMe KOHIeHCaTOPOB. [locieqoBaresibHOe coejHEHNE
KOH/IEHCAaTOPOB.

OHeprus 3apsbKeHHOr0 KOHZIeHcaTopa.

[B>KeHUe 3apsPKeHHOUW YaCTULIbI B OTHOPOJHOM 3/IEKTPUYECKOM T10J1€.

TexHuuyeckue YCTPOMCTBA M TEXHOJIOTMYECKUe TPOLIeCChbl: 3JIEKTPOCKOT,
9/IEKTPOMETpP, 3/7eKTpOCTaThuecKasi 3alluTa, 3a3em/ieHue 3JeKTpPOorpubopos,
KOH/leHCcaTophbl, reHepatop Ban ze I'paada.

demoncmpayuu.

Y CTpOUCTBO ¥ NIPUHLIUIT [IEUCTBUS 3/IEKTPOMETpa.

DIeKTpUUEeCKOoe MoJie 3apPSHKeHHBIX II1apUKOB.

DJIeKTpUUeCKoe MoJie IBYX 3apsKeHHbBIX IJIaCTHH.

Mogesnb 3nekTpocTatiueckoro reveparopa (Ban ge ['paada).

[TpOBOAHWKHM B 3/7IEKTPUUYECKOM T10JI€.

OJIeKTpoCTaThueCcKas 3alliuTa.

Y CTpouCTBO U [IeMCTBUE KOHJEHCAaTOpa MOCTOSTHHOM U TTepeEMEeHHOU éMKOCTH.

3aBUCHMOCTb  3JIEKTPDOEMKOCTH IIJIOCKOTO KOHJEeHcaTopa OT IUIoLagu
TJIaCTHH, PaCCTOSTHUSI MEXXAY HUMU U [NJIEKTPUUYECKOW MMPOHUIIaeMOCTH.

OHeprus 3/JeKTPUYECKOro T0JIs 3apsSKEeHHOr0 KOH/IeHCaTopa.

3apsiKa U paspsijka KOH/ZleHCaTopa yepe3 pe3ucTop.

YueHuuecKuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

OLieHKa CUJT B3aUMO/IeHCTBUS 3apsPKeHHbBIX TeJl.

HabrojeHue nipeBpaliieHyst SHEPTriuH 3apsHKeHHOT0 KOHIEHCaTopa B SHEPrHI0
W3J/Iy4yeHUs CBETOMO/A.

N3yueHne npoTeKaHus TOKA B LMW, COZeprKalllel KOHZeHCaTop.



Pacnpesnenenue pa3HOCTH TOTEeHIMaIoB (HampsKeHus1) rpu
T110C/1eJ0BaTe/IbHOM COeZIMHEeHUH KOHZeHCAaTOPOB.

WccnenoBanue paspsizia KOHJeHCAaTopa yepes3 Pe3ucTop.

Tema 2. ITocmosiHHDIU 3/1eKMpuYecKull Mox.

Cwua Toka. [ToCcTOSsHHBIN TOK.

YcnoBus cyiecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUYECKOr0 TOKAa. VICTOUHMKH
Toka. Hanpsokenuve U u 3/IC é&.

3akoH OMa /151 yyacTKa Lieru.

O/eKTpruueckoe CONPOTHBIIEHHE. 3aBUCHUMOCTD COMPOTUB/IEHUS
OJHOPOJHOI'0 IPOBOJHMKA OT ero [JUHbI U IUIOLIaJU IIONepPeyHOro CeuyeHUs.
Y nenpHOE CONpPOTHBIIEHHUE BeleCTBa.

[TocnenoBaTtenpHOE, Mapaie/ibHOe, CMeLIaHHOe COeJUHEeHHe MPOBOJHUKOB.
Pacuét pa3BeTB/IEéHHBIX 371eKTprYeckux Lenel. [IpaBuna Kupxroga.

PaboTa 37eKTpruueckoro Toka. 3akoH [Ixoysis—JleHiia.

MONHOCTE 3/IEKTPUYECKOrO0 TOKAa. TeruioBasg MOLHOCTb, BbiZessieMas Ha
pesucTope.

O[JC u BHyTpeHHee COMNpPOTHUBJ/IEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MO/HOW (3aMKHYTOM) 95JIEKTPUYECKOW 1jenyd. MOIHOCTh WCTOYHMKA TOKa.
Kopotkoe 3ambIkaHue.

KoHzeHcaTop B Lienu MoCTOSITHHOTO TOKA.

TexHUueckue yCTPOMCTBA M TEXHOJIOTMYECKHe TIPOLeCChl: amIepMeTp,
BOJIbTMETP, PEOCTAaT, CYETUMK SJIEKTPUYECKON SHEPTUU.

demoncmpayuu.

V3mepeHne CUJIbI TOKA U HalPSDKEHUSI.

WccnenoBaHne 3aBUCHMOCTH CWJIbI TOKA OT HArpsDKeHWsl [JI1 Pe3ucTopa,
JIaMITbl HAKa/IMBaHUS U CBETOAMO/A.

3aBMCUMOCTb COMPOTHBJIEHUS LUAIUHAPAYECKUX MNPOBOAHUKOB OT JJIMHBI,
TJIOLLIa/IN TIOTIePeYHOr0 CeueHus U MaTepuarna.

WccnenoBanne 3aBUCMMOCTH CUJIBI TOKA OT CONPOTHBIIEHUS TIPY MMOCTOSIHHOM
HarpsUKeHUH.

[Ipsamoe usmepenvie 3/1C. KopoTKoe 3amMbIKaHMe rajibBaHUUECKOr0 3/IeMeHTa
Y OL|eHKA BHYTPEHHero CONPOTUBJICHUS.

CriocobbI coefiHeHUs ICTOYHUKOB ToKa, D/]C GaTapeil.

WccnenoBaHue pasHOCTY IMOTEHLIMATIOB MeXy I0J/IF0CaMyd WUCTOYHUKA TOKa
OT CWJIbI TOKA B LIeIH.

YueHuuecKuti 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHue CMeLIaHHOIO COeJMHEeHUs! Pe3UCTOPOB.

W3mepeHue yzie/IbHOTO COMIPOTUB/IEHMS TIPOBOJHUKOB.



VccnepoBaHue 3aBUCMMOCTH CHWIbI TOKA OT HamNpsDKeHWsl [Jig  JIaMIIbI
HaKa/IMBaHUSI.

YBenvueHUe npejiesia ©3MepeHus amriepMeTpa (Bo/bTMeTpa).

N3mepenre 3/IC 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

WccnenoBanue 3aBucumocty JIC rajbBaHUUeCKOro 37ieMeHTa OT BpeMeHM
TIPU KOPOTKOM 3aMbIKaHUH.

VccnepoBaHue pa3HOCTU MOTEHLMAIOB MEXAY TOJIF0CaMU MCTOYHMKA TOKa
OT CUJIbI TOKA B LIETIN.

WccnenoBaHue 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 pazauuHblx cpeoax.

OnekTpuyeckass MPOBOAUMOCTb  PA3/IMUHbIX  BeL[eCTB. JJeKTPOHHas
MPOBOJAUMOCTb TBEP/BLIX METa//IOB. 3aBUCUMOCTh COIMPOTHBJ/IEHUS] META/I/IOB OT
TeMmnepaTypbl. CBepXIpOBOAUMOCT.

OneKTpuyecKuii ToK B Bakyyme. CBOWCTBA 3/IEKTPOHHBIX MTyUKOB.

[TonyripOBOJHUKH. CobcTBeHHasT ¥ TIpUMeCHasi  TIPOBOJVMOCTB
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMA TOK B 3JIEKTPOJIMTAX. JJIEKTPOJUTHYECKasi AUCCOLMAlHs.
OnekTposiv3. 3akoHbl dapajes [Jis1 371eKTpoJIr3a.

ONeKTpuueckud TOK B ras3ax. CaMOCTOSITe/IbHbIM U HEeCaMOCTOSITeJ/IbHbIN
paspsz. PasnuuHble TUIBI CAMOCTOATE/IBHOTO paspsaga. MosHus. [1na3ma.

TexHUUyeCcKre yCTPOWCTBA W MNPAKTUUeCKOe TIPUMEHeHWe: ra3opa3psijHble
JlaMIbl, 37€KTPOHHO-/IydyeBasi TpPyOKa, TIOJyIIPOBOJHHUKOBLIE TPHUOOPBI: U0/,
TpaH3uCTOp, (OTOAMO, CBETOAWOM, TalbBaHWKA, paUHUpPOBAHUE Me[H,
BbITIJIaBKA a/TFOMUHMUSI, 3/IEKTPOHHAsi MUKPOCKOTTHSI.

demoncmpayuu.

3aBHCUMOCTh CONIPOTHBJIEHUSI META/IJIOB OT TeMITepaTyphl.

[IpoBOAVMOCTE 3/71€EKTPOJIUTOB.

3akoHsbI 31ekTposusa dapazes.

VckpoBoii pa3psizi ¥ IPOBOIJUMOCTh BO3/yXa.

CpaBHeHue MMPOBOIMMOCTH MeTaslJIOB U MOJIy[IPOBOJHUKOB.

OJHOCTOPOHHSISI TPOBOJAUMOCTB AMO/A.

YueHuuecKuti 3KkcnepumMeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Habmtozenue 3/1eKTposm3a.

V3mepeHue 3apsizia OAHOBAJIEHTHOTO MOHA.

VccnepoBaHve  3aBUCMMOCTH  COMNPOTHBJ/IEHHS ~ TE€PMOpE3UCTOpa  OT
TeMrepaTyphbl.

CHsiTHe BOJIbT-aMITIepHOM XapaKTepUCTUKHU JUO0/A.

du3nuecKuy NpPaKTHKyM.



Crioco0bl n3MepeHusi GU3NUECKHX BeJMUUH C UCIOb30BaHUEM aHA/I0rOBbIX
Y 1[U(POBBIX U3MEPUTEbHBIX MPUO0POB U KOMIBIOTEPHBIX [JaTUMKOBBIX CUCTEM.
ABCOJIOTHBIE M OTHOCUTE/bHbIE TIOTPeIIHOCTH U3MepeHn (M3nUecKruX BeTMUMH.
OrjeHKa rpaHuL] OrPeLHOCTeM.

[IpoBeseHre KOCBEHHBIX M3MepeHWH, HWCCAe[JOBaHUM  3aBUCUMOCTEU
bu3nuecKux BeJIMUWH, TIPOBepKa Tpe/JioyKeHHbIX TUroTe3 (BbIOOp W3 pabor,
OMUCAHHBIX B  TeMaTUYECKUX  pa3fefiaX «YUeHUYeCKUW  SKCIIePUMEHT,
nabopaTopHblie paboThl, TPAKTUKYM» ).

MexnipefMeTHbIe CBA3M.

Wsyuenne Kypca ¢Qusuku yrayoséHHoro ypoBHsi B 10 kiacce
OCYLLIECTBJ/ISIETCSI C YUETOM CO/lep>KaTe/IbHbIX MEXIIPeAMEeTHBIX CBs3€el C KypCcamu
MaTeMaTUKH, OH0JIOTHH, XUMIUH, reorpaduu U TeXHOIOTUH.

MesicnpeomemHble noHAMUsA, C8513aHHbIE C U3yYeHUeM Melmo008 Hay4HO020
NO3HAHUsA: sIBJIeHWe, Hay4yHbId (aKT, ryroresa, (pU3nMyeckass Be/IMYMHA, 3aKOH,
Teopusi, HaO/IOZieHWe, SKCTIePUMEHT, MOJe/lMpOBaHre, MO/e/lb, W3MepeHue,
TIOTPEIHOCTY W3MepeHU, n3MepuTe/ibHbIe MPUO0PHI, LU(poBasi 1abopaTopus.

Mamemamuka: pellieHWe cuUcCTeMbl ypaBHeHUM. JIuHelHass GyHKUYS,
napabosa, ruriepboia, Ux rpaduku U CBolcTBa. TpUroHoMeTpuueckre (yHKLWU:
CHHYC, KOCUHYC, TAHT'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOe TOX/ECTBO.
BeKTopbl ¥ X MPOEKI[MY Ha OCU KOOP/IUHAT, C/I0’KeHHEe BEKTOPOB.

Buo/soz2us: MexaHM4eCcKoe JIB)KeHUe B XKMBOW mpupoze, nud@ysus, ocMoc,
TeTI000OMeH >KMBBIX OPraHU3MOB, TeIVIOBOe 3arpsi3HeHWe OKpYyKarolled Cpejibl,
yTWIH3alisd OHOOpraHWYeckoro TOIUIMBA [jis  BBIPAOOTKH  «TEIJIOBOW» M
3JIEKTPO3HEPrYH, TIOBEPXHOCTHOE HATSPKeHHEe U KalW/UISIPHbIE SIBJIEHUs B TIPUPOJE,
3/IeKTpUUeCKUe SIBJIEHUs B YKUBOM NPUPO/IE.

Xumus: [IUCKpeTHOe CTpPOeHUWe BelleCcTBa, CTPOEHWe aTOMOB M MOJEKYII,
MOJIb BeIecTBa, MOJIIpHasi Macca, IOoyYyeHue HaHOMaTepUasioB, TerIoBble
CBOMCTBa TBEPABIX TeJl, KUAKOCTEN U ra3oB, KUJKWE KPUCTA/I/Ibl, 3JIeKTPUUECKHUEe
CBOMCTBA MeTa/l/IOB, 3/IEKTPOJIMTUUECKAasi AUCCOLUALIUs, Ta/ibBaHUKA, 3/IeKTPOHHAsI
MUKDOCKOTTHSI.

TI'eoepacpus: BaxxHOCTH BO3/yXa, BeTPbl, bapoMeTp, TEPMOMETP.

TexHonoz2us: Tipeobpa3oBaHye BWKEHUN C UCI0/Ib30BaHUEM MeXaHW3MOB,
YU4E6T CyXOro M J>KAJKOrO TpEeHUs] B TeXHUKe, CTaTU4YeCcKhe KOHCTPYKLUU
(KpOHIUTENH, peluéTyaTble KOHCTPYKLMH), UCMO0JIb30BaHWE 3aKOHOB COXPaHEeHUs!
MeXaHUKA B TeXHHKe (FMPOCKOI, BOAOMET U JpPyrue), ABUTaTe/lb BHYTPEHHEro
cropaHwsi, rapoBasi TypOuHa, OBITOBOM XOJIOJW/ILHUK, KOHJUIIMOHED, TeXHOIOTUN
MOJIy4YeHUs] COBPEMEHHBbIX MaTepuasoB, B TOM UHWC/e HAaHOMAaTepuasaoB, U
HAaHOTEXHOJIOTUM, 3J/IeKTPOCTaTHMUecKasi 3alljuTa, 3a3eM/ieHHe 3J1eKTPOorpubopoB,
ra3opaspsijHble JIaMIIbl, [TOTYTIPOBOJHUKOBLIE TTPUOOPKI, Ta/lbBaHUKA.



11 KJTIACC

Pa3pen 4. dneKTpoguHaMuKa.

Tema 4. MazHumHoe noie.

B3auMopencTBue TIOCTOSIHHBIX MAarHUTOB U TPOBOJHUKOB C  TOKOM.
MaruuTtHoe T10o/ie. BekTop MarHWTHOM WHAYKUMW. [IpyHIMO Ccyneprno3unun
MarHUTHBIX ToJier. JIMHUM MarHUTHOM MHAYKLIWU.

MarHuTHOe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KAaTYLIKU U
KPYTrOBOI0 BUTKA). OmnbIT JpcTesa.

Cuna AmMnepa, eé HarpaB/ieHUe U MO/Y/Ib.

Cua JlopeHija, eé HamipaB/ieHUe U MOAYJIb. [IBr)KeHNe 3apsKeHHOW YaCTHULbI
B OZIHOPO/THOM MarHUTHOM T10o/1e. PaboTa cusbl JIopeHria.

MarnuTHoe 1osie B Bellectse. deppoMarHeTyky, rnapa- U JiaMarHeTUKU.

TexHUUeCKMe yCTPOWCTBA W TEXHOJOTMYECKHe TIPOLeCChl: MNpUMeHeHHe

TIOCTOSIHHBIX MarHuTOB, 5/71EKTPOMarHuTOB, TeCTep-My/JIbTUMETP,
3/IeKTPO/IBUTaTe/b SIKOOHM, YCKOPUTEe/HN 3/ileMeHTapHBIX YaCTHI].
demoncmpayuu.

KaptuHa  /MHWMKW  WHAYKOWMM ~ MAarHATHOTO — TIO/IST  TIOJIOCOBOTO M
T0JKOBOOOPa3HOT0 TIOCTOSIHHBIX MarHUTOB.

KapTuHa MMHUM MarHUTHOW MH/YKLIMM MOJIS ITMHHOTO MPSIMOT0 TTPOBOIHUKA
Y 3aMKHYTOI'O KOJIbLIEBOT'O IIPOBOJHUKA, KATYILKU C TOKOM.

B3anmogelicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cuibl JIopeHLia Ha MOHBI 37IEKTPOJIUTA.

HabromeHue [BKeHUs TTyUYKa 3/IeKTPOHOB B MarHUTHOM I10JIe.

[TpuHLMD JeUCTBUSA 3J1eKTPOU3MEPUTETBHOTO nipubopa
MarHMUTO3/1€KTPUUECKOU CUCTEMBI.

YueHuueckuti 3KcnepumeHm, /1a60pamopHble pabombl, NPAKMUKYM.

NccnemoBaHnre MarHUTHOTO T10J11 [IOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOUCTB (heppOMarHeTUKOB.

WccnenoBanue fencTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3yueHue 3aBUCUMOCTH CUJIbI AMIiepa OT CUJ/IbI TOKaA.

OrnpesiesieHe MarHUTHOW MHJYKLIMA Ha OCHOBE U3MepeHus CHibl AMriepa.

Tema 5. DnekKmpomazHUMHAasA UHOYKYUsl.

fBneHve 5/IEKTPOMarHUTHOM WHAYKUMHU. I[IOTOK BeKTOpa MAarHUTHOU
uHAyKImK. OC WMHAYKUMM. 3aKOH 3/7eKTPOMarHUTHOM UHAyKUuK Papazesi.
Buxpesoe aiektpudeckoe moJie. Toku Pyko.

OC vHAYKUMU B TIPOBOJHHMKE, ABWXKYILEMCS B OZHOPOJAHOM MarHUTHOM
rovie.



[IpaBusno JleHna.

NupyktuBHOCTh. Karyiika MHAYKTUBHOCTU B LielM IIOCTOSTHHOTO TOKa.
Asnenue camouHaykumu. 3JC caMOMHAYKLIUHA.

OHeprusi MarHUTHOTO MOJISI KaTYIIKXA C TOKOM.

DJIeKTPOMAarHuTHOeE T0JIe.

TexHUUeCcKue yCTPOMCTBA M TEXHOJIOTMUECKHE TMPOLIeCChl: MHAYKLMOHHAs
T1eyb, COJIEHOW/, 3aluTa OT 3JIeKTPU3aLiuM TeJl IPU ABWKEHUU B MarHUTHOM T10J1e
3emn.

demoncmpayuu.

HabtroieHuie ssB/ieHUsT 37IeKTPOMarHUTHOM MHAYKITUH.

NccnepoBanne 3aBucumoctd IJC MHAYKUMKM OT CKOPOCTA W3MEHeHUs
MarHMTHOIO MOTOKa.

IIpaBusio Jlenua.

[TageHrie MarHUTa B aFOMHUHHEBOU (MeIHO) TpyOe.

ABneHve caMOMHAYKIIUH.

NccnepoBanune 3aBucumoctd 3JC caMOMHAYKLMM OT CKOPOCTHU HW3MEHEeHUs
CUJIbI TOKA B LIeTH.

YueHuuecKutl 3kcnepumMeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHue siBjieHUs 3/IeKTPOMarHUTHOU UHAYKIWU.

OrnpefieneHye MHAYKLUA BUXPEBOTO MAarHUTHOTO MOJISL.

WccnenoBanue siBjieHWs] CAMOUHAYKLIAU.

C6opKa Mo/ie/Ti 37IEKTPOMarHUTHOTO TeHepaTopa.

Pasgen 5. Kosiebanus v BOJIHBI.

Tema 1. MexaHuueckue Kose6aHusl.

KonebarenbHas cructema. CBOOOHBIE KOJIeOaHUS.

[apmoHuueckre KoiebaHusi. KuHemaThueckoe W JUHAMHUYeCcKoe OTMMCaHUE.
OHepreTUyeCcKoe oNMcaHUe (3aKOH COXpaHeHWs1 MeXaHW4eCKoW 3Hepruu). BriBop
MTUHAMHYECKOTO OMMCaHWs FapMOHWUYECKHX KoiebaHWH M3 WX SHEePreTUYeckoro u
KWHEMAaTU4eCKOTO OTMTUCaHUS.

Avrimtyza v ¢asa kosiebanuii. CBsI3b aMIUIUTYAbl KOeOaHWM WMCXOAHOU
Be/IMUMHBI C aMIIUTyAaMU KojiebaHuii e€é CKOPOCTU U YCKOPeHMS.

ITepriog, W uvactota KosieOaHwid. I[lepwoj, Manbix CBOOOAHBIX KoJieOaHMMA
MaTeMaTHUeCKOT0 MasiTHWKa. [lepwof; CBOOOJHBIX KOJIeOAHUM TIPY>KMHHOT'O
MasiTHUKaA.

[ToHsiTHE O 3aTyXawIUx KonebaHusX. BeiHyKjeHHbIe KosiebaHust. Pe3oHaHcC.
Pe3oHaHcHass kpuBas. BiusiHue 3aTyxaHUsi Ha BHJ, Pe30HAHCHOM KPHWBOM.
ABTOKOE0AHUSI.

TexHHUUYeCKue yCTPOMCTBA U TeXHOJIOTMYEeCKUe TPOLIeCChl: MEeTPOHOM, Yachl,
Kauesiu, My3blKaJbHble UTHCTPYMEHTHI, ceiicMorpad.



Hdemoncmpayuu.

3anuch KosiebaTeIbHOTO ABYYKEHHUSI.

Habsro/jeHre He3aBUCMMOCTH Tepro/ia MasibIX KosiebaHuil rpy3a Ha HUTU OT
aMIITUTY/bI.

WccrepoBanue 3aTyxaromux KojebaHuil 1 3aBUCUMOCTH Ieprofa CBOOOIHBIX
Kosie0aHu OT COTIPOTHB/IEHUS.

WccnenoBaHve KosiebaHW Tpy3a Ha MAaCCUBHOM TPY)KMHE C  IIeJIbIO
¢dbopmupoBaHus Tipe/icTaB/ieHUi 00 W/iealbHOW MO/e/ TIPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHeHHs SJHePruu MpU KojiebaHUsIX TPy3a Ha MpYKUHe.

VccriepoBaHue BLIHYK/I€HHBIX KOie0aHU.

Habmtopenue pe3oHaHca.

YueHuuecKull 3KcnepumeHm, 1adbopamopHbie padbombl, NPAKIMUKYM.

V3mMepeHre mepuoja CBOOOAHBIX Koje0aHW HUTSIHOTO U TPYKUHHOTO
MasiTHUKOB.

V3ydeHue 3aKOHOB /IBV)KEHHsI Tesla B X0/ie KojieOaHU Ha YTIPYToM To/iBece.

V3ydeHue ABW>KeHUsI HUTSIHOTO MasiTHUKA.

[Tpeobpa3oBaHyie SHePTUU B MPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMIUIATY/bI 3aTYXalOIIUX KOIeOaHWA.

VccrienoBaHue BLIHYK/I€HHBIX KOie0aHU.

Tema 2. DnekmpomazHumHble Ko/1e0aHUSI.

KonebaTtenbHbiii KOHTYp. CBOOO/HBIE 3/IeKTPOMAarHWTHBIE KoJjieOaHUS B
uziealbHOM KosiebartenbHOM KoHType. ®Popmysa TomcoHa. CBsi3b aMIUIATY/bI
3apsijia KOH/[eHCcaTopa C aMIUIUTY/[0M CHJIbI TOKa B KojiebaTe/lbHOM KOHTYPe.

3aKOH COXpaHeHHs SJHePTyH B U/iealbHOM KoyiebaTesTbHOM KOHTYPe.

3aryxatolue 3/IeKTPOMarHUTHbIE Kose0aHusI. BbiHY>X/1eHHbIe
3/IeKTPOMarHuTHbIe KoJyieOaHwUs.

[TepemeHHbI1 TOK. MOIHOCTb TIEPEMEHHOT0 TOKa. AMIUVIMTYAHOe U
JeNCTByIOll[ee 3HaueHHWe CU/Ibl TOKAa W HampsbDKeHUs TMpU pasiauuHou ¢dopme
3aBUCUMOCTH ITepeMeHHOT0 TOKa OT BPEMEeHH.

CuHycou/la/IbHBIM TlepeMeHHbIM TOK. Pe3ucTop, KOHjeHcaTop W KaTyIlKa
WHAYKTUBHOCTH B 1IeM CHHYCOWAJBHOTO TepeMeHHOro ToKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsyKeHUH.

WpeanvHbiii  TpaHchopmatop. IIpow3BojcTBO, mMepefaua U moTpebsieHve
3JIEKTPUYECKOW SHEPIrUHU.

OKOJIOTUUeCcKre pHUCKUM TIpU TMPOU3BOACTBE 3j1eKTPO3Hepruu. KysbTypa
MCTI0JTb30BaHUs1 3/IeKTPOIHEPTHH B TIOBCEJHEBHOM JKU3HHU.

TexHWuyecKre YCTPOWCTBA M TEXHOJOTMUeCKWe TIPOLIeCChl: 3/eKTPUUeCKUid
3BOHOK, reHepaTop MepeMeHHOr 0 TOKa, TMHUU 37IeKTpornepe/au.

demoncmpayuu.



CBo0Oo/iHBIE 37IEKTPOMAarHUTHbBIE KOJle0aHUsI.

3aBUCHMOCTh YaCTOThI CBOOOAHBIX KOJIebaHUM OT UHYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcLW/II0OTpPaMMBbI 37IeKTPOMAarHUTHBIX Kosle0aHUH.

['eHepaTop He3aTyXaroIUX 3/IeKTPOMAarHUTHBIX KOJieOaHuUH.

Mopenb 3/71eKTPOMarHMTHOTO reHepaTopa.

BbIHYKZIeHHble CUHYCOU/aIbHble KoJileOaHuUs.

Pe3ucrop, KaTylika MHAYKTUBHOCTH Y KOHJEHCAaTOp B LieNU IepeMEeHHOr0
TOKa.

Pe3oHaHC mnpy moC/IefoBaTeIbHOM COeJWHEHWHW pe3UCTOpa, KaTyLIKH
VH/JYKTUBHOCTHU Y KOH/IeHCaTopa.

Y CTpouCTBO Y TIPUHLIUI [IeUCTBUS TpaHCpopmaTopa.

Mogesnb MTMHUM 5/1eKTponepeayun.

YueHuueckuti 3KcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3yueHue TpaHcpopmaropa.

WccnenoBaHne repeMeHHOTO TOKAa uepe3 I0C/Ie[0BaTebHO COeJVHEHHbIe
KOH/IEHCATOp, KaTYLIKY U Pe3UCTOP.

HabrosieHre 3/1eKTpPOMarHUTHOTO pe30HaHca.

WccnenoBanue paboThl KICTOUHUKOB CBETA B LIeTTH MIePEMEHHOT0 TOKa.

Tema 3. MexaHuuecKue u 3/1eKMmpoMazHUMHble 80/IHbL.

MexaHvnueckre BOJIHBI, YC/IOBUS MX pacrpoctpaHenusi. I[lomepeuHbie u
MpOJ0JIbHbIe BO/HBL. Ileproj, CKOpOCTb pacnpoCTpaHeHWsT U [JJIMHA BOJIHBI.
CBoKMCTBa MeXaHWYEeCKHWX BOJIH: OTpakeHWe, TpejoM/ieHue, HWHTephepeHLus U
A pakuys.

3ByK. CKopocTb 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. Tem0Op 3ByKa.

[ITymoBOe 3arpsisHeHHe OKPY’Karoler Cpefbl.

ONeKTPOMarHUTHbIE BOHBL. Y CJIOBUSL U3y4YeHUs] 3/IEKTPOMAarHUTHBIX BOJH.
B3auMHas opreHTaLsi BEKTOPOB B 3JIEKTPOMarHMTHOW BOJTHE.

CBOMCTBA  JIEKTPOMAarHWUTHBIX  BOJIH:  OTpakeHWe,  MpPeJOMJIeHHUe,
noJisipy3anusi, UHTepdepeHLys U AudpaKLys.

[ITkasma 5/1eKTPOMarHUTHBIX BOJH. [IpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TEeXHUKE U OBITY.

[IpuHUMIIBI paIMOCBSA3U U TesleBUAeHus. Paguosiokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPYsKarolllerd Cpe/ibl.

TexHUUecknue yCTPOMCTBA U MpPakKTHUYeCKOe TNpUMeHeHHWe: My3bIKajlbHble
WHCTPYMEHTHI, pajiap, paJuoNpruéMHUK, TeIeBU30p, aHTeHHa, TesieoH, CBU-neus,
y/IbTPa3ByKOBasi MarHOCTHKA B TEXHUKE U MeJIULIHE.

demoncmpayuu.

OG6pa3oBaHue U pacrpoCTpaHeHHe ToTMepeyHbIX U MPO/I0J/IbHBIX BOJTH.



Konebtolieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb [IJTMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habiro/ieHre oTpa)keHus ¥ rpesioM/IeHUs] MeXaHUUeCKUX BOJIH.

Habsroienme nHTepdepeHIy U AudpaKiiyd MeXaHUUeCKHUX BOJTH.

AKyCTUUeCKUM pe30HaHC.

CBoliCTBa y/bTpa3ByKa U ero NpuMeHeHue.

HabsrosieHre CBs3M TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U
JacTOTOU Kosie0aHU.

VccnenoBanve  CBOWCTB ~ 5/IEKTPOMarHUTHBIX ~ BOJIH:  OTpakKeHWe,
npesioM/ieHue, Nossipy3aLys, Au(pakiys, HTepdepeHLus.

OO6HapyxeHHe WHGPAKPACHOTO U YIbTPahHOIeTOBOTO U3/TyUeHUH.

YueHuuecKull 3KcnepumeHm, 1adbopamopHbie padbombl, NPAKIMUKYM.

V3yyeHuie mapamMeTpOB 3BYKOBOW BOJTHBI.

V3yueHue pacripocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM TIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosiviHelHOe pacrpocTpaHeHue CBeTa B OJHOPOJHOM cpefe. Jlyd cBeTa.
ToueuHbIi UICTOYHUK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m300pakeHUI B
MJI0CKOM 3epkase. Ceprueckue 3epkana.

[TpenomsieHre cBeTa. 3aKOHBI TTpe/ioMJIeHHsT CBeTa. AGCOMIOTHBIN MOKa3aTeslb
ripesiom/ieHusi. OTHOCUTE/bHBIN MOKa3aTe/ib npeaomsieHus. [1oCTOSHCTBO YacTOThI
CBeTa U COOTHOILIEHWE [JIMH BOJIH TP Tepexo/ie MOHOXPOMaTUuUeCcKOro CBeTa
yepe3s rpaHuL]y pasjiesa ABYyX ONTUYECKUX Cpe.

Xop nyueit B mpusme. [ucnepcusi cBeta. ClOXHBIM cocTaB 0esioro ceerta.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefesbHBIN yros MOJHOIO BHYTPEHHErO
OTPa’KeHHsl.

Cobuparoiifue ¥ paccenBawolfue JWH3bI. ToHKas JiMH3a. DoKycHoe
pacCTossHUe U OITHYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOW c(epuueckol JMH3bI OT €€ reoMeTpUM U OTHOCHUTEeTbHOTO
ToKas3aTeJisi peioMJIeHHSI.

dopmy/ia TOHKOM JIMH3bI. YBe/lnyeHue, JaBaeMoe JIMH30M.

Xop Jyua, TMpOLLIeAIIero JWH3Y MO, TPOM3BOJbHBIM YIJIOM K €& TrjaBHOMU
ortiyeckod ocu. IloctpoeHre wu300pakeHWd TOUKA UM OTpe3Ka MpPsSMON B
cobuparoIyx ¥ paccemBaroIIUX JIMH3aX U UX CUCTeMaXx.

Ontrueckuie TipuOopbl. Pa3peratorijasi criocobHOCTh. '1a3 Kak omnTuyeckas
cucTeMa.

[Tpezesbl NPUMEHUMOCTU FeOMeTPUUeCKON ONTUKHU.



BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble WCTOUHMKU.
YcnoBusi HabmofeHWssT MakKCHMyMOB W MHUHUMYMOB B UWHTep(depeHIMOHHOM
KapTMHE OT [BYX KOTepeHTHbIX MCTOUHUKOB. [IpuMepnl KjlacCUUeCKUX
MHTepP(epeHIIMOHHBIX CXEM.

HOudpakiusi ceta. [udpakivoHHasi peliéTka. YcaoBUe Ha0MOAeHus
IJlaBHbIX ~MakKCMMyMOB TIpU TaJeHWM MOHOXPOMAarh4yeckoro cBeTa Ha
MA(PPaKIMOHHYIO PEellETKY.

ITonapu3anus ceera.

TexHUUeCKre yCTPOMCTBA M TEXHOJIOTUUECKHe TIpOLleCChbl: OYKH, JIyIIa,
MEepUCKor, QoToarnnapaT, MUKPOCKOI, MPOEKLMOHHBIM arrmnapar, MpOCBeT/IeHue
OMTHKH, BOJIOKOHHAs1 ONTUKA, AU(PPAKL[MOHHAs PeLlETKa.

demoncmpayuu.

3aKOHbI OTPa)KeHUs CBeTa.

VccnemoBaHue npenoMyieHus CBeTa.

HabJiro/ieHue MO/THOTO BHYTPEHHET0 OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

WccnepoBaHWe XxoJla CBETOBBIX IYYKOB uepe3 IIOCKOIapaienbHYH
MJIaCTUHY Y TIPU3MY.

WccrenoBaHre CBOMCTB M300pa’keHUM B IMH3aX.

Mopenyu MUKpPOCKOIa, TesiecKora.

Habsrojenre nHTepdepeHiy CBeTa.

HabJiro/jeHuie 1IBETOB TOHKUX TI/IEHOK.

Habmonenuve qudpakiyy cBeTa.

N3yueHue nUppakLIMOHHOU PELIETKH.

Habromenuve qudpakiiMOHHOTO CIIeKTpa.

Habmropenue aucriepcuu CcBeTa.

HabrojeHue mossipy3aliyg CBeTa.

[TprMeHeHVe TOJISIPOMOB JJ1s1 U3yYeHUs] MeXaHUUeCKUX HarlpshKeHUH.

YueHuueckuti 3KcnepumeHm, 1a6opamopHble pabombl, NPAKIMUKYM.

W3mepeHue roKa3aTesisi IpPe/IOMJIEHUs] CTeK/Ia.

WccnenoBaHue 3aBUCMMOCTM (DOKYCHOTO pacCTOSiHMSI OT BelllecTBa (Ha
TIpUMepe XXUJKUX JIUH3).

W3mepeHrie POKYCHOTO paCCTOSIHUSI paCCEUBAKOLMX JIUH3.

[MTosyueHue n300paykeHNsI B CUCTEMeE M3 TVIOCKOTO 3epKasia v JIMH3bI.

[MTonyueHuie n300paykeHUst B CUCTeMe U3 IBYX JIMH3.

KoHcTpynpoBaHye TesecKOnM4YeCKux CUCTEM.

Habmopenuve gudpakiyu, nHTepQepeHIUY U MOsIpU3aljiu CBeTa.

V3yueHue nosisipyu3aLii CBeTa, OTPAXKEHHOI'O OT MOBEPXHOCTH IU3/IEKTPHUKA.

W3yueHue nHTepQepeHLIH J1a3epHOT0 U3/TyueHHs Ha JBYX Le/siX.

Habmropenue aucriepcum.



HabsroieHre u ucciiefioBaHue upakLOHHOTO CIIeKTpa.

W3mepeHue J/TMHBI CBETOBOM BOJIHBI.

[TonyyeHue crieKTpa U3My4YeHUs] CBETOAMO/A MPU MOMOIIM AU(PPaKLIMOHHOU
PeLLIETKMU.

Pa3gen 6. OCHOBBI cieliua/IbHOM TEOPUU 0THOCUTE/TbHOCTH.

['paHvLIbl  TIPUMEHUMOCTH  K/JaCCMYeCKOM  MexaHWKd.  [locTysathl
crieLuaabHOW TeOPUU OTHOCUTETbHOCTH.

[TpocTpaHCTBEHHO-BpeMeHHOW  WHTepBaj. IIpeoGpa3oBanus  JlopeHiia.
YcnoBue mnpUUMHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/[j/ieHre
BPEMEHM U COKpallleHue J/IUHbI.

OHeprvsi U UMITyJ/IbC PeJIITUBUCTCKOU YaCTHULbI.

CBsi3b MacChl C SHEpryuerd U UMMy/IbCOM PesITUBUCTCKOW YaCTULIbl. DHEprus
TIOKOSI.

TexHUUYeCKue YCTPOMCTBA W TEXHOJIOTUUECKHEe TIPOLeCChl: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTE/TN 3apsPKeHHBIX YaCTHLI.

YueHUuecKuii IKCTIepUMEHT, JlabopaTopHbIe paboThI, IPAKTUKYM.

OrnpesiesieHe UMIYJbCAa W SHEPIMM  PESTUBUCTCKUX 4YacTul (110
doTorpadusiM TPEKOB 3apsKeHHbBIX YaCTHUL] B MarHUTHOM M10Jie).

Pa3gen 7. KBanToBas ¢usuka.

Tema 1. KopnycKyasipHO-80/1H080U Oya/1u3m.

PaBHOBeCHOe TeryIoBOe H3/lyueHue (U3/1ydyeHre abCOMIOTHO YEPHOTO Tesa).
3akoH cmeleHus: BuHa. I'urioresa [11aHka o KBaHTax.

@OTOHBI. DHEPrysi U UMITYJIbC (POTOHA.

doto3pdekt. OnbiThl A. I'. CTosieToBa. 3aKoHbI (hoTO3h(eKTa. YpaBHEeHHEe
OliHITelHa A1 poto3ddekTa. «KpacHas rpanuiia» dhoTtoaddekxra.

HNaBnenve cBeta (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOJIOTHO
TIOT/IOMIAOIIYI0 U abCO/IIOTHO OTpaXkarollyro ToBepXHOCTh). OmbiThl I1. H.
JleGeneBa.

BosiHOBBIe cBoMCTBa yactvl. Bonne! e bpound. [InuHa BosiHbI e bpouns u
pa3Mepbl 00/7acTd JIOKa/IW3aliyd  ABWDKYIIEeMCS uacTWilbl. KoOpIycKy/isipHO-
BOJTHOBOM Ayanu3Mm. [udpakiiusi 3/71eKTpPOHOB Ha KpUCTasliaX.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOILIIEHUS Heonpe/ie/IéHHOCTeu
IeiizeHbepra.

TexHuuyeCckue YCTPOMCTBA U TEXHOJIOTUYECKHe TIPOLIeCChl: CIeKTPOMeTD,
doTosieMeHT, GOTOAATUMK, TYHHEJNbHBI MUKDPOCKOI, CO/IHeuHasi Oartapes,
CBETOAVO/.

demoncmpayuu.

®oT03(PheKT Ha YyCTaHOBKE C [UHKOBOU IJIACTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero (poToaddekra.



WccnenoBanne  3aBUCUMOCTH  COTIPOTUBJ/IEHHS  [OJIYIIPOBOJHUKOB — OT
OCBEIL[éHHOCTH.

Cseroguos,.

CosniHeuHasi 6arapesi.

YueHuuecKutl 3KkcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnemoBanue gotopesrcTopa.

N3mepenue roctosiHHoM [1/1aHKa Ha ocHOBe rcciieqoBaHus ¢hoTosddekTa.

WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBeTOAUO/ OT HalpPsKeHUs.

Tema 2. duszuka amoma.

OrnbITEI 110 MCC/IeLOBaHUIO CTpoeHUs1 aroMa. [lynaHerapHas Mogesb aroMa
Peszepdopaa.

[Toctynatel bopa. M3nyueHue v norJioimieHre (hOTOHOB MPU Tepexozie aToMa
C OJIHOTO YPOBHS SHEpPryu Ha [IpyroMu.

Buppl criekTpoB. CrIeKTp YpOBHeM 3HEPruu atoMa BOo0po/a.

CnioHTaHHOe U BBIHYK/J€eHHOe u3jlyueHue ceeta. Jlasep.

TexHUuyeckue YCTPOMCTBA W TEXHOJIOTUUeCKHe TPOLeCChl: CIeKTPaJIbHbIU
aHa/mu3 (CeKTPOCKOIT), ia3ep, KBAHTOBBIM KOMIBIOTEP.

demoncmpayuu.

Mopesns onbita Pe3epdopga.

HabrojeHue IMHevaThIX CTIeKTPOB.

YcTpoucTBO M ieNCTBUE CYETUMKA MOHU3UPYIOIIUX YaCTHL].

OripeienieHye JJIMHBI BOJIHBI JIa3epHOIO U3/TyUeHUs.

YueHuueckuti 3KcnepumeHm, /1a60pamopHble pabombl, NPAKMUKYM.

HabsroieHre IMHEMUaTOro CrieKTpa.

WccnenoBanue crieKTpa pa3spe’KeHHOr0 aTOMapHOTO BOZAOPOZA U U3MepeHUe
noctosiHHOM Prabepra.

Tema 3. Puszuka amomMHO20 A0paA U 3/1eMeHMAapHbIX Yacmuy.

HyknonHasi moziens sigpa I'eiisenOepra—VBaHeHko. 3apsiy sapa. MaccoBoe
ynciio sapa. M30Torsl.

PaguioakTuBHOCTh. Anbda-pacrnafi. OMeKTPOHHBIM W TIO3UTPOHHBINA OeTa-
pacriaz. ['amma-u3snyueHue.

3aKOH paJIMOaKTUBHOIO pacrnaja. PaauoakTuBHbIe U30TOIBI B TIPUPOJE.
CBoMCTBa WOHU3WPYIOIETO U3TyueHUs. BiiMsHUe pafiIMOaKTHBHOCTU Ha >KUBbIE
opraHusMmbl. EcTecTBeHHbINM (POH H3nydyeHUs. [Jo3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. SlmepHble cusibl. [edekT Macchl spa.

SlnepHble peakiyu. [lesieHre U CUHTe3 siiep. SliepHble peakTopbl. [IpobieMbl
yIIPaB/IsIeMOr0 TepPMOSIZIEPHOTO CHHTe3a. OJKOJIOTWUYeCKUe acCIleKTbl pPa3sBUTHSA
siIepHOM SHEepPreTUKU.

Mertoabl peructpanu U UCC/ie0BaHUS 3/1IeMeHTapHbIX YaCTHLI.



dyHJaMeHTa/lbHble B3aUMOJEeNCTBUS. bapuhoHbBI, Me30HbI W JIENTOHBI.
[TpeacraBneHue o CtaHgapTHOM Mozenu. KBapk-T/itooHHasi MOZie/b aZlpOHOB.

du3uka 3a npepenamMu CTaHZapTHOW Mojenu. TéMHas MaTepuss U TEMHas
SHEeprus.

EnuHCTBO pr3rueckoi KapTUHBI MUpa.

TexHUUeCcKue yCTPOWCTBA M TEXHOJIOTMUeCKue MPOLeCcChl: A03UMeTp, KaMepa
BuibcoHa, sifiepHBI  peakTop, TepMOSiIepHbIM peakTop, aToMHas Oomo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKutl 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

ViccnenoBanue TpeKoB yacTul] (10 TOTOBBIM pOTOrpadusim).

WccnepnoBaHue pajuoakTUBHOIO (POHA C UCIOJ/Ib30BaHUEM J03UMETPA.

M3yueHue mor/ioiieHusi 6eTa-uacTHL] aFOMUHHEM.

Pa3pen 8. DiieMeHTBI aCTPOHOMMH M aCTPO(PHU3NKH.

OTanbl pa3BUTUS aCTpoHOMUM. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HaueHue
acTpoHoMHUHU. [IpuMeHMMOCTb 3aKOHOB HU3UKU [y OOBSICHEHUS] TIPUPO/bI
KOCMHYeCKUX 00BeKTOB.

MeTtoapl aCTPOHOMUUECKHX HCC/IefoBaHUM. (COBpeMeHHble ONTHYeCKHe
TeJIeCKOMbI, paZIM0TeIeCKOITbl, BHEaTMOC(epHast aCTDOHOMUSI.

Bup 3Bé3gHoro Heba. Co3Be3gusi, sSipKue 3BE3/bI, IUIAHETHI, UX BUAUMOE
[IBIDKEHUe.

CosiHeyHas cucrema.

CouHue. CosiHeuHasi akTUBHOCTb. VIcTOUHMK 5Heprur CoJTHLa U 3BE3 /.

3BE3/1bl, UX OCHOBHbIE XapaKTepUCTUKU. [ruarpaMMa «CreKTpaabHbIM K/1acC —
CBETMMOCTb». 3BE3/bl TIaBHOM IOC/IeJ0BaTeIbHOCTA. 3aBUCHMOCTb «Macca —
CBETUMOCTb» [JIs 3BE3[ TJIaBHOU TMOC/Iel0BaTeIbHOCTU. BHyTpeHHee CTpoeHue
3Bé371. CoBpeMeHHbIe TpeJCTaB/JIeHUs] O MPOMCXOXAeHUU U 3Bomoumu CosHLa 1
3BE37]. JTaribl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktuka. ITonokenne u aBwkeHue CoJiHIA B
lNanakTtuke. Turnel ranakTuk. PaguorasakTuku U KBas3apbl. YépHbIe AbIpbl B Spax
rajakTHK.

Bcenennas. Pacimmpenue BcenenHoi. 3akoH Xab667a. Pa3beraHue raiakTuk.
Teopus bosblioro B3pbiBa. PelMkToBOE U3TyyeHue.

MacinrrabHasi ctpyktypa BeeneHHol. MeTaranakTyka.

HepeliéHHbie Tp06/iIeMbI aCTPOHOMUH.

YueHuueckue Ha0/1100eHUsI.

Habnromenust 3Bé31HOr0 Heba HEBOOPY)KEHHBIM IJ1a30M C WCIO/Ib30BaHUEM
KOMITBIOTEPHBIX MMPHUIOXKEHHUH [I7Isi OTIpe/ie/IeHHsl TT0JI0KeHUs] HebeCHbIX 00BeKTOB
Ha KOHKDETHYH [laTy: OCHOBHble cO3Be3auss CeBepHOro MoJiyluapus U spKue
3BE3/IbI.



HabGmonenuss B Teneckon JIyHbl, TIJlaHeT, TyMaHHOCTeH U 3BE3[[HBIX
CKOTIJIEHU M.

du3nvecKum NMpPaKTUKYM.

Criocobbl n3MepeHust (hHM3UUECKUX BEWYMH C UCII0J/Ib30BaHUEM aHa/IOTOBbBIX
U 1[U(POBBIX U3MEPUTE/TbHBIX TTPUOOPOB 1 KOMITHIOTEPHBIX JAaTUMKOBLIX CHCTEM.
ABCOJIOTHBIE M OTHOCUTE/bHbIe TIOTPeITHOCTH U3MepeHn (M3UUecKruX BeTMUMH.
OLieHKa rpaHMI] MOTPeLIHOCTeMN.

[IpoBeseHre KOCBEHHBIX M3MEpPeHWW, WCC/Ie[OBaHUM  3aBUCUMOCTEH
¢u3nUecKUx BeWYMH, TIPOBEPKa TpeAJIoKeHHbIX ruroTe3 (BeiOOp u3 pabor,
OMHCAaHHBIX B  TeMaTWYeCKUX pasfiefax «YUueHWYeCKUM  SKCIepHUMEHT,
nabopaTopHble paboThI, MPAKTHKYM»).

O06o0mraromniee MOBTOPEeHHUE.

O600111eHre U cHUCTeMaTH3alus CoJlepyKaHUsl pa3iesioB Kypca «MexaHUKay,
«MovnekynsipHasi (pv3MKa ¥ TePMOIMHAMHKaA», «DJIeKTPOAUHAMUKa», «KosebaHus
U BOMHbI», «OCHOBBI CIEeLMAJbHOM TEOpHUH OTHOCUTE/IbHOCTH», «KBaHTOBast
bu3rKa», «D/IeMeHTbl aCTPOHOMHUU U aCTPOMU3HKI».

Ponb (u3MKu W acTpOHOMUM B SKOHOMHUYECKOW, TEeXHOJOTHYeCKOou,
COLIMA/IbHOM U 3TUYEeCKOU c(pepax [esTeTlbHOCTU Yel0BeKa, POJib U MeCTO (PU3MKH
M aCTPOHOMMM B COBPEMEHHOW HayuyHOW KapTWUHe MUpa, 3HaueHUe OIucaTebHOM,
CHUCTEMATH3UPYIOIe,  OOBSICHUTENIbHOM ¥ TIPOTHOCTHYECKOM  (DYHKIIWM
dbu3rueckol Teopuu, poJib (HU3MUeCKOW Teopuu B (POPMUPOBAHUM TIpe/|CTaB/IeHUN
0 (u3uueckol KapTHHe MUpa, MecTo (U3NUeCKOM KapTHHBI MUpa B 00IeM psify
COBpeMeHHbBIX eCTeCTBeHHO-HayUHbIX TMpe/ICTaB/IeHU 0 PUPOJE.

Me)xnpeAMeTHbIe CBSI31.

N3yuenne Kypca Gu3Mkud yraybnéaHoro ypoBHs B 11 Kmacce
OCYILIECTBJISIETCSI C YUETOM COJlep>KaTe/IbHbIX MeXXIIPeJMeTHBIX CBsi3el C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TeXHOJIOTHH.

MexcnpedmemHble NOHsIMUS1, C8S13AHHbIE C U3yUeHUeM Memod08 Hay4HO20
NO3HAaHusl: siBleHWe, HaydHbld (akT, rurotesa, (u3Myeckass Be/IMUMHA, 3aKOH,
Teopusi, HaOIOZieHWe, SKCTIePUMEHT, MOJe/IMpOBaHre, Mo/ieflb, HW3MepeHHe,
TIOTPELIHOCTY W3MepeHUH, W3MepHUTeIbHbIe PUO0PHI, LU(poBasi 1abopaTopus.

Mamemamuka: pellieHWe CUCTeMbl YpaBHeHWI. TpuUroHomeTprUyecKue
(GYHKIMM: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOe TPUTOHOMEeTPUUEeCKOoe
TOXXJeCTBO. BeKTOpbl M MX MPOEKLMM Ha OCU KOODJWHAT, CJIOKeHHEe BEKTODOB.
[TpousBosHble 37eMeHTapHbIX GyHKUMNA. [Ipu3Haku MoAoOUs TpPeyrobHUKOB,
oripe/ie/ieHue TIJIOIIA/IU TVIOCKUX GUryp v o6béma et

Buosiozus: 3neKTpUuyeckue sIBJI€HUST B JKUBOW TpUpoje, KosebaTesbHbIe
OBWKEHUS] B JKABOM TIpUpOJie, 95KOJOTMYecKue pHUCKU TIpU TMPOU3BO/CTBE
5/IEKTPO3HEPryy,  3/7eKTPOMAarHWTHOe  3arpsi3HEHHe  OKpY’Karolllel  Cpejibl,



y/IbTpa3ByKOBasi [JUarHOCTMKAa B MeJUWLIMHe, OINTHYeCKUe SIBJIeHUS B >XUBOM
Tpupoze.

Xumus: CTpoeHre aTOMOB U MOJIeKYJ1, KpUCTa//InyecKast CTPYKTypa TBEPABIX
Tel, MeXaHW3Mbl 00pa30BaHUsS KPUCTA/UTMUECKOW PpEIETKH, CIeKTPaIbHbINA
aHa/u3.

I'eoepacpusi: MarHuTHbIe TIOMIOCA 3eM/M, 3a/ie)Kd MarHUTHBIX — PY[,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, celicMorpad.

TexHon02us: TIpUMEHeHUEe TIOCTOSIHHbIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3/IeKTPO/[BUTaTe/b SIKOOU, reHepaTop MepeMeHHOr0 TOKa, WHYKI[MOHHAs Tieub,
JIVHUM 3JIeKTporiepesiay, 3/1eKTPOJBUraTe/b, pajap, PaguoIpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUarHOCTMKAa B TeXHUKe,
TIPOEKLIMOHHBIN arrapaT, BOJIOKOHHAasi OTTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBbIE
TIPUEMHUKHY, si/lepHasi SHepreTUkKa U 5KOJIOTMYecKre acreKThbl eé pa3sBUTHS.

I[IJTAHAPYEMBIE PE3YJIbTATBI OCBOEHHUSA I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3SOBAHUAINYHOCTHBIE
PE3YJIBTATHI

JINMHHOCTHBIE PE3YJ/IbTATBI

JIMYHOCTHBIE pe3y/JbTaThl OCBOeHWS ydeOHOTrO mpeamera «Dusmka»
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CITOCOOHOCTb 00YYaroIUXCsi PYKOBO/CTBOBATHCS
c(hOpMHUPOBaHHOW BHYTPE€HHEM TMO3Ul[Med JUMYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOILIUX
TPAIUL[MOHHBIM I1[€HHOCTSIM POCCHUUCKOTO OOIIecTBa, paclivpeHue >KU3HEeHHOTO
OMbITa U OMbITA AESTeJIbHOCTH B TpOLieCCe peasn3al[id OCHOBHBIX HarlpaBeHUM
BOCITUTATEIbHOU eSITe/IbHOCTH, B TOM YHUCJIe B YaCTH:

rpa)k/IaHCKOT0 BOCIIUTAHMS:

e C(hOPMUPOBAHHOCTh  TPaKJAHCKOM  TMO3UIMM  OOyuarolerocss  Kak
AaKTUBHOTO Y OTBETCTBEHHOT'O WieHa POCCUICKOTO 0DIIeCTBa;

e TIDUHATHE TPAAULIMOHHBIX OOIleuesIOBeYECKUX TyMAaHUCTUYECKUX U
JIeMOKpaTUYeCKHX 1leHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO JIesiTe/TbHOCTb B MHTepecax rpaXkJiaHCKOro
obmiecTBa, y4acTBOBaTbh B CaMOyIpaBleHWH B 00pa3oBaTebHOM
OpraHu3aluy;

e YyMeHMEe B3aWMOJEUCTBOBATbH C  COLMAJbHBIMM  WHCTUTYTaMHU B
COOTBETCTBUM C UX (PYHKIUSIMU Y Ha3HaUeHUEeM;

e TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU [leITeIbHOCTH.



MaTPUOTUYECKOr0 BOCIIUTAHMSA:

e Cc(hOpPMHPOBaHHOCTb POCCUMCKOW  TpaAaHCKOU WJIeHTUUHOCTH,
MaTpUOTH3Ma;

e IIEHHOCTHOE OTHOILIEHWE K TOCY[apCTBEHHbIM CHMBOJIAM, JOCTHXXEHHUSIM
POCCUHCKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKE.

AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e C(H)OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 [TOBE/IeHNS;

e CITIOCOOHOCTH OIIEHMBATb CUTYAILMIO W TIPUHHAMATh OCO3HAHHBIE peIlleHus,
OpUEHTUPYSICh Ha MOPa/JIbHO-HPABCTBEHHbIE HOPMbI M LI€EHHOCTH, B TOM
ylrc/ie B [jesTeJIbHOCTU YYEHOI0;

e 0CO3HaHHWe JIMYHOTO BKJ/a/la B IOCTPOEHHE YCTOUUMBOTO OyAyIiero.

3CTeTUYeCKOro BOCIIUTAHUA:

e OSCTETMYECKOe OTHOIIIeHWe K MWPY, BK/IKOUasi OSCTETUKY HayuyHOro
TBOPYECTBA, MPUCYIEro (PU3NUeCKON HaykKe.

TPY/AOBOI'0 BOCIIMTAHMSI:

e HWHTepec K pa3/iMyHbIM cpepaM MpodecCuoHaNbHON AesiTeTlbHOCTH, B TOM
yucie CBsI3aHHBIM C (U3UKOM M TEeXHUKOW, YMeHWe COBepllaTh
0CO3HaHHBINA BBIOOp Oyylieli rpodeccuy v peanM30BbIBaTL COOCTBEHHbBIE
JKU3HEHHbIE T1/IaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHMIO W CamM00Opa30BaHHIO B
obnacty (HY3UKKM Ha TIPOTSHKEHUU BCeM JKU3HHU.

JK0/I0TUYeCKOr0 BOCIIUTAHMS:

e C(hOPMHUPOBAHHOCThL IKOJIOTUUECKOM KYJILTYPhI, OCO3HaHHWE TJI00a/bHOTO
XapakTepa 3K0JIOTHUeCKHUX TIpo0/ieM;

e TIJIAHWPOBaHHWE W OCYIeCTBJIEHUE [eWCTBUM B OKpyXKarwolleh cpefe Ha
OCHOBe 3HaHMS LieJiel YCTOMYMBOTO Pa3BUTHS Ue/IOBeYeCTBa;

e paclllpeHUe OIbITa AesTeJIbHOCTA 3KOJIOTMUYEeCKOM HaripaB/IeHHOCTU Ha
OCHOBE UMEIOIIUXCST 3HAaHUH 110 (hH3UKe.

LIeHHOCTU HAayYHOr'0 NMO3HAHMSA:

e C(H)OPMHPOBAHHOCTb MUPOBO33PEHHs], COOTBETCTBYIOILIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HayKU;

e 0CO3HaHWE IIeHHOCTM HAY4YHOM [1edTeJIbHOCTH, TOTOBHOCTH B MpoLiecce
W3yueHUs (PU3NKK OCYLIECTB/ATh TPOEKTHYH) U HCC/Ie[0BaTe/TbCKYH0
JleATeIbHOCTh UHAWBUTYa/IbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATHI

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUeOHbIe e CTBUSs
ba3oBbie jiorMueckKue JefiCTBUSA:



CamMoCTOsITe/IbHO  (OpPMy/MpOBaTh M aKTyaau3WpoBaTh Ipobjemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

onpefensTh LeJd AesiTebHOCTH, 3a/laBaTh MapaMeTpbl MU KPUTEPUM UX
JOCTVKEHUSI;

BBLISIBJIATb 3aKOHOMEPHOCTM M TIPOTHMBOPEUMss B pacCMaTpHBaeMbIX
(br3UUeCKUX SIBIEHUSIX;

pa3pabaThiBaTh TIJIaH pellieHus TTPo6sieMbl ¢ YUETOM aHaIM3a UMEIOLUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KODDEKTHBbBI B [lesiTeNIbHOCTb, Ol[€HHMBAaThb COOTBETCTBUE
pe3yJ/bTaToB Lie/isiM, OLleHUBaTb PUCKU TTOC/IeCTBUH JieSiTeTIbHOCTY;
KOODAVHUPOBaTh U BBIMOJHATH paboTy B  YCAOBUSIX peasbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/EUCTBYSI;

pa3BHBaTh KpeaTUBHOE MbIIIJIEHHE TIPU PellleHNH XXKU3HeHHBIX ITPo0ieM.

ba3oBbie ucoiaeaoBaTre/1IbCKue IL[EI‘/IICTBI/IHZ

BJIaZIeTh HayuYHOM TePMHHOJIOTHEN, KIOUeBbIMU MOHSATHUSMU U METOJaMHU
bu3rMUeCcKol HayKu;

Bfa/leTb ~ HaBbIKaMHd  y4eOHO-UCC/eIoBaTebCKOM U TPOEKTHOU
nesTebHOCT B 00mact (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITE/ILHOMY TIOMCKY METOJOB pellleHds 3ajad (hrU3nueckoro
cojiep>KaHusi, IPUMEeHEeHUIO Pa3/IMUHbIX METOJ0B MO3HaHUS;

BJaZIeTh BUAAMM [IeATeJIbHOCTH 110 TOJyUeHWI0 HOBOTO 3HaHUS, €ro
MHTepIIpeTalyy, peoOpa30BaHUI0 U TIPUMEHEHUI0 B Pa3/IMUHBIX YueOHBIX
CUTyalUsiX, B TOM UYHC/Ie TPU CO3[aHUM yueOHBbIX TMPOEKTOB B 00/1acTH
(bU3UKY;

BBISIBJIITb TIPUUMHHO-CJ/Ie/ICTBEHHbIe CBSI3M M aKTya/Ju3WpOBaTh 3azauy,
BbIZIBUraThb TUIOTe3y €& pelleHus, HaXOAUTb apryMeHThl  JJisi
Jl0Ka3aTelbCTBa CBOMX YTBEP)KJEHWM, 3a/laBaThb MapameTpbl U KpUTepUu
pellieHus;

aHa/M3MpOBaTh TMOJlyueHHble B XO/le pelleHus 3aJaud pe3y/IbTaThbl,
KPUTHUYECKU OLIeHMBATh UX 10CTOBEPHOCTD, IPOTHO3UPOBAaTh U3MeHEeHHE B
HOBBIX yCJIOBUSIX;

CTaBUTh U (OPMYIMpPOBaTh COOCTBEHHbIe 3a/lauM B 00pa30BaTe/IbHOU
JesiTe/IbHOCTU, B TOM UKCJIe TIPU U3yYeHUU (DU3UKUY;

[laBaTh OLIeHKY HOBBIM CUTYalUsiM, OLIeHUBaTh MPUOOPETEHHBIN OTIbIT;
yMeTb I[1epeHOCUTb 3HaHWs T0 (U3MKe B TMpPaKTUUYeCKyro 00/acTb
JKU3He[|esiTeTbHOCTH;

yMeTb UHTerpMPOBAaTh 3HaHUS U3 Pa3HbIX MpeMeTHBIX obacTei;
BBIIBUTATh HOBbIE U/leH, Tpe/ijlaraTh OpUrMHa/IbHbIE MTOAX0/IbI U PellleHus;
CTaBUTh MPOO/IEMBI U 3a/jauu, [IOMyCKatolllye ajibTepHaTUBHbIE pellleHusl.



Pabota c uadopmanmeit:

e BJa/leTb HaBbIKAMHU TOJyuyeHUs1 MH(OPMAaLUK (PU3NUECKOT0 COfep KaHUs
M3 WCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITe/TbHO OCYIIeCTBJISATh TIOUCK,
aHa/M3, CUCTeMaTu3aldi0 W MHTepripeTalyio MHGOpMalMM pa3/IMUHbIX
BUJIOB ¥ (hOpM Tpe/iCTaB/IeHUS;

e OILIeHUBATh JJOCTOBEPHOCTb UH(OpMALUH;

e HCIOJIb30BaTh Cpe/CTBAa UH(POPMAIIMOHHBIX W KOMMYHHUKAL[OHHBIX
TEXHOJIOTMA B  pelIeHWd KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHu3al[MOHHBIX 3aflau ¢ cob/ofleHueM TpebOBaHUM 3PrOHOMUKH,
TeXHUKA 0e301acHOCTH, TUTHeHbl, pecypcocOepe>keHusi, TPaBOBBIX U
TUUEeCKUX HOPM, HOPM MHGOPMAaIMOHHON 6e301acHOCTH;

e (CO3/laBaTh TEKCTbI (PM3UUECKOTO COZlep>KaHUsI B pa3MuHbIX (hopmarax C
yuéTOM Ha3HaueHWs WHGOOpPMAlMM W 1[e/IeBOM ayAUTOPHUH, BBIOHpast
OMTHUMasbHYI0 (HOPMY NpeJCTaBleHUs U BU3ya/lInU3aLUM.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

e OCYIIeCTB/IATb 0OIleHWe Ha Yypokax GU3UKM W BO BHE-YPOUHOU
AesiTeIbHOCTY;

e pacrio3HaBaTh TPEeANOCHIIKA KOHGMIMKTHBIX CUTyalluii U CMsrvyaTh
KOH(JIVKTBI;

e Pa3BEPHYTO U JIOTUYHO H3/laraTb CBOIO TOYKY 3PEHHsl C MCII0/Ib30BaHUEM
S3bIKOBBIX CPe/ICTB;

e TIOHMMaTb U  WCMOJb30BaThb  MpeUMyIllecTBAa  KOMaHJHOW U
WHAVBH/Iya/IbHOM pabOThI;

e BbIOWpATh TEMATHKy W METOZbl COBMECTHBIX JEMCTBUM C YUETOM OOIIUX
WHTEPeCOB Y BO3MOXKHOCTeH KaXk/I0T0 UjieHa KOJIJIeKTHBa;

e TIPUHMMATb 1[elM COBMECTHOW [leATebHOCTH, OpPraHW30BbIBaTh U
KOODAVHUPOBAaTh [JeHCTBUSI 1O €€ [OCTMXKEHUID: COCTaB/ATh IJIaH
NeNCTBUM, pacTipeZieisiTh POJIA C YUETOM MHEHUM yU4aCTHUKOB, 00CYKIaTh
pe3y/ibTaThl COBMECTHOM paboThI;

e OIleHMBAaTh KaueCTBO CBOETO BK/aJla M Ka)KJOTO y4aCTHMKA KOMaH/bl B
00111t pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

e TIpejjilaraTh HOBbIe TIPOEKThI, OLleHWBAaTh HJled C TIO3ULIUU HOBU3HBI,
OpPUTMHATBHOCTH, TIPAKTUUECKOM 3HAUMMOCTH;

e OCYLIECTB/ISAITb TMO3UTUBHOE CTpaTernyeckoe IOBeJleHWe B Ppa3/IMyHbIX
CUTyal[usiX, TIPOSIBJIATb ~ TBOPYECTBO W  BooOpakeHWe,  OBITb
WHUIMATUBHBIM.

Pery/1ATHUBHBIE YHUBEpPCA/IbHbIE yUeOHbIe eliCTBHSs
Camoopranusanus:



CaMOCTOSITEJIbHO ~ OCYLLeCTBJ/IAITh  [103HABATe/IbHYH)  [IeSiTeJIbHOCTh B
obnactu (U3MKUM ¥ aCTPOHOMHM, BBISIBAATH MpPOOIeMbl, CTaBUTb U
(dopmMyMpoBaTh COOCTBEHHBIE 33/jauy;

CaMOCTOSITE/IbHO COCTaBJISATh IJIaH PeLleHUs] PACYETHBIX U KaueCTBEHHBIX
3ajiau, TJIaH BBITIOJIHEHUS MTPAKTUYECKOW paboThl C yUuéTOM MMEIOLUXCS
pecypcoB, cOOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeINTIOUTeHHH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHMpsiTh ~paMKU  yueOHOTO TipefMeTa Ha OCHOBe  JIMYHBIX
NpeAnoYTeHUH;

ZiefiaTb OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OLleHUBATb NMPUOOPETEHHbIM OIIBIT;

criocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO 3PYAULIMM B 00/1IaCcTH
(bU3MKHM, TOCTOSTHHO TOBBIIIATL CBOW 0Opa3oBaTe/bHbIM W KY/IbTypPHBIN
YPOBEHb.

C&MOKOHTPOJIIJ, 3M0l[I/IOHaJIbeIﬁ HHTE/I/IEKT:

JlaBaTh OL|eHKY HOBBIM CUTYalUsiM, BHOCUTb KOPPEKTUBHI B JIeSITe/TbHOCTb,
OLIeHMBATh COOTBETCTBHE Pe3Yy/IbTaTOB LIe/ISIM;

B/IaJleTb HAaBbIKAMU [103HABAaTeJbHOU pe(quieKCMd KaK OCO3HaHUS
CcoBepIllaeMbIX JIeCTBUN U MBIC/IUTENBHBIX TIPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHHU;

WCTI0/Tb30BaTh TIPUEMBI  pedIeKCHH [I/I1  OLIEHKW CHUTyallud, BbIOOpa
BEPHOI'0 pellleHus;

yMeTb OL|eHWBaTh PUCKA W CBOEBPEMEHHO MPUHUMATh peIleHusi M0 WX
CHIDKEHHUIO;

NpUHMMaTh MOTHBBI W apryMeHTbl [PyTUX TPy aHa/v3e pe3y/bTaTOB
JlesiTe TbHOCTY;

NIPUHUMATh Ce0sl, TOHNUMasi CBOM HeIOCTaTKH M JJOCTOMHCTBA;

NpUHMMaTh MOTHBbI W apryMeHTbl [pPyrUx IIpyd aHa/v3e pe3y/bTaTOB
JlesiTe TbHOCTY;

TIPU3HABATh CBOE TTPaBO M MPaBO APYTUX Ha OIMIMOKH.

B mpoliecce AOCTWKEHHs JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHS ITPOrPaMMBbI I10
bu3Mke 19 YPOBHS cpeAHero oOmiero o00pa3oBaHUs y  OOYYarOIIMXCS

COBEepIIIeHCTBYETCS 9MOLIMOHA/TbHBIM WHTEJIeKT, TIpeITI0/1aT Ao
chopMHpPOBaHHOCTb:
e (CAaMOCO3HAHHWS,  BK/IIOUAIOIIEr0  CIIOCOOHOCTH  TIOHMMAarb  CBOE

9MOIMOHA/ILHOE COCTOSIHUE, BUZIETh HAIlpPaB/IeHUS] Pa3BUTHsI COOCTBEHHOM
3MOIMOHA/ILHOU C(epbl, ObITh YBEPEHHBIM B cebe;



CcamMOpery/JvpoBaHus, BK/IOUAIOLEr0 CAMOKOHTPOJIb, yMeHWe PYHHUMAaTh
OTBETCTBEHHOCTb 3a CBOE TIOBeJileHHe, CIOCOOHOCTb aZanTHpOBaThCs K
5MOLIMOHA/IbHBIM HM3MEHEeHUSIM U TPOSIBJISITh TMOKOCTb, ObITb OTKPBITHIM
HOBOMY;

BHYTPeHHe! MOTHBAaLM, BK/IOYAIOIer CTpeM/IeHUe K JOCTHKEeHHUIO LI/
W yCIlexy, ONTUMU3M, UHULMAaTUBHOCTb, YMEHUe [1elCTBOBaThb, UCXO/S U3
CBOUX BO3MOXXHOCTEH;

SMIIaTHM, BKJIIOYaloIlell CroCOOHOCTh TOHUMAThb  SMOLMOHATBHOE
COCTOSIHUE [PYTUX, YUUTHIBaTb €ro TIpU OCYIeCTB/IeHUU OOIIeHus,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKHMBAHUIO;

COL[MA/IbHBIX ~ HaBBIKOB, BK/IIOYAIOLIMX  CIIOCOOHOCTh  BBICTPAWBaTh
OTHOLIEHUsI C JPYTMMHU JIFOAbMHU, 3a00THUTHCS, TMPOSIB/ISATH WHTEpeC U
pa3peraTtb KOH(QIUKTHI.

I[NPEAMETHBIE PE3YJIBTATHI

K konity obyuennss B 10 Kaacce mpegMeTHble pe3y/lbTaTbl Ha YIIyO/JIEHHOM
YPOBHE JI0/DKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YUAIOIIUXCST YMEHHI:

MOHUMAaTb pOb (U3MKA B  SKOHOMHYECKOM, TEeXHOJIOTMYEeCKOM,
9KOJIOTUUeCKOM, COI[Ma/ibHOM W 3TUYecKod cdepax AesTelbHOCTH
yesioBeKa, poJib U MecTo ()M3UKHA B COBDEMEHHOM HayuyHOW KapTUHe MHPa,
3HaUeHHe OIMCaTe/IbHOW, CUCTeMaTU3Upyollel, OObSICHUTENILHOU U
MPOTHOCTUYECKOW  (PYHKMM  (U3UYECKOM TeOopuM — MEXaHUKH,
MOJIEKYJIIPHOM (PM3WKK U TePpMOJUHAMUKH, POJIb (PM3UUECKOU TeOpUM B
dhopmMypoBaHUY Mpe/icTaBAeHU 0 (hH3MUecKol KapTUHe MHUpa;

pa3MyaTh YCJAOBUSI TPUMEHUMOCTA Mofesed (U3MUYecKUx Tea U
MpOLIeCCOB  (SIB/IeHWH): HWHepLuaJbHasi CHUCTeMa OTCYéTa, abCOIOTHO
TBEpJOE TeJlo, MaTepuajibHasg TOYKa, DPABHOYCKOPEHHOE [BWXEHUe,
cBOOOAHOEe TmajeHue, abCO/MOTHO yrpyras aedopMaiiys, abCOMIOTHO
yrpyroe v abCOIOTHO HEYTIPYTroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTH
Y TBEpJOro (KpUCTa/UIMYeCKOro) Tesia, UeaJbHbIM ra3, TOUEUYHbIM 3aps/,
OZJHOPOJHOE 3/IeKTPUYECKOe TI0JIe;

pa3MuuaTh YCJAOBHS (TpaHUIlbl, 00/1aCTH) MPUMEHHUMOCTH (PU3NUEeCKUX
3aKOHOB, TMOHMMAaTh BCeoOIMi xapakTep (yHAaMeHTa/JbHBIX 3aKOHOB U
OrpaHUYeHHOCTh UCIT0/Ib30BaHMS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MeXaHWUeCKHWe TIPOLIeCChl U SIBJI€HUS,
VICTI0JIb3ys] OCHOBHbIE MOJIOKEHUS] Y 3aKOHbI MeXaHUKU (OTHOCUTEIBHOCTh
MeXaHUYeCKOro [ABWXKeHUs, (OpPMy/bl KMHEMAaTWKU pPaBHOYCKODEHHOTO
OBWDKeHUs, Tpeobpa3oBaHusi [anusess [jii CKOPOCTHM U TiepeMelleHus,



3aKOHbl HbIOTOHA, MPUHLMII OTHOCUTENBLHOCTA ['anvsies, 3aKOH
BCEMUPHOT'O TATOTEHUS], 3aKOHbI COXPaHEHUSI UMITY/IbCa U MeXaHUUeCKOU
SHEepPruu, CBs3b PAbOThI CU/IBI C M3MEHEeHHWeM MeXaHWYeCKOW SHepruwu,
yCJIOBUS  paBHOBECHS TBEDAOrO Tejla), IPU 3TOM  MCII0JIb30BAaTh
MareMaTH4ecKoe BbID&)KEHHe 3aKOHOB, yKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTU (PU3NUeCcKUX 3aKOHOB: Tpeobpa3oBaHuii ['anues, BToporo
M TpeTbero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHeHUs UMITyJbCa U
MeXaHW4YeCKOU SHepruM, 3aKOHa BCEMUPHOTO TATOTEHUS;

aHAJTM3UPOBaTh U OOBSICHATH TEIIOBbIE TPOLIECCHI U SIBJIEHHs], UCTIONb3Ys
ocHOBHble monoxeHUsi MKT ¥ 3aKOHBI MOJIEKY/SIDHOM (U3UKU U
TepMOJVHAMUKK (CBSI3b [laBJIeHUs] HWJealbHOTO Ta3a CO CpefgHeu
KWHETUYeCKOW SHeprueld TeryIOBOTO JBW)KEHMs] M KOHLIeHTpallell ero
MOJIeKYJ, CBS3b TeMIlepaTypbl BellecTBa CO CpeJHeld KWUHETHYeCKOU
SHepruey TerIoBOIO JBW)KEHUS ero YaCTUL], CBSI3b JjaBJIeHUs] MU/eaJbHOro
raza C KOHL|eHTpaleld MOJIeKYJl KW €ero TeMIlepaTypor, ypaBHEHUe
MenpeneeBa—KianerpoHa, mNepBbId 3aKOH TePMOJWHAMUKH, 3aKOH
COXpPaHeHUs] SHEePIuM B TEIUIOBBIX MPOL|eCcax), TP 3TOM MCII0/b30BaTh
MaremMaTHyecKoe BbID&)KEHHe 3aKOHOB, yKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHHs1 MeH/eneeBa—KiianelipoHa;

aHa/IM3UpPOBaTh U OOBSACHATH 3/IeKTpHUUeCKHe SIBIeHUs, HCIIO0JIb3ys
OCHOBHbI€ TIOJIOXKEHUS] M 3aKOHbI 37IeKTPOJUHAMHUKM (3aKOH COXpaHeHUsI
3JIeKTPUYECKOr0 3apsza, 3aKOH KyioHa, MOTeHLUA/IbHOCTh
3JIEKTPOCTAaTUYECKOT0 TMOJIs, TMPUHLMWIT CYTEepro3ULA  3J1eKTPUUeCKUX
MoJiel, TIPU 3TOM YKa3bIBasi yCJIOBUS NMPUMEHUMMOCTU 3akoHa KyisioHa, a
TakXe TNPAKTAYeCKU BaKHble COOTHOLLIEHWS: 3aKOHbI Oma [y ydacTKa
Lend Y JJig 3aMKHYTOM 3JIEKTPUYEeCKOW Liernu, 3akoH [Dxoysisi—/leHa,
nipaBuia Kupxrodga, 3akoHbl @apajest [J1s 3/1eKTP0JIn3a);

OMUCHIBATH (PU3MYECKHE TIPOLIeCChl M SIBJIEHUS, UCMOJIb3YyS BeJTUUYMHBI:
repeMellleHre, CKOPOCTb, YCKOPEHUE, UMITYJ/IbC Tejla U CUCTEMBI TeJl, CUJa,
MOMEHT CW/bl, [JaBJieHWe, TOTeHL[Ma/bHas SHeprus, KUHeTHh4YecKas
SHeprusi, MexaHuueckasi SHeprusi, paboTa CHUbI, LIEHTPOCTPEMUTEeTbHOe
YCKOpeHWe, CUla TsKeCTH, CWjla yIpYyroCTH, CWja TPEeHHs, MOILLHOCTb,
SHEPrusi B3aUMOJIeHCTBUS Tefa C 3eMiél BO/M3M €& TIOBEPXHOCTH,
JHeprusi ynpyrovd pAedopMaliMi TPY)KWHbBI, KOJIMUECTBO TerIOThI,
abcostoTHasi TeMriepaTypa Tesa, pabora B TepMOJUHAMUKe, BHYTPEHHSsIs
SHEPrusi W/leabHOTO OJHOATOMHOIO ra3a, paboTa W/easbHOrO rasa,
OTHOCUTeJIbHAs BJIAXXKHOCTb Bo3Ayxa, KII/I wuaeanbHOro TeryioBOro
[BUraresis; 371eKTpUUYECKOe T10J1e, HATPSDKEHHOCTb 3JIEKTPUYECKOIo MO0JIs,
HarpsDKEHHOCTh T10J11 TOUEYHOrO 3apsifia WM 3apspKeHHOro Iapa B



BakyyMeé W B [JUIJEKTPUKe, TOTeHLHa] 37eKTPOCTaTUUeCcKOro Tious,
pPa3HOCTb  TOTEHLManoB, 3JEKTPOABWXKYyLlasg Cula, CWia  TOKa,
HarpsDkeHue, MOILLIHOCTb TOKa, 3/JeKTpudeckass EMKOCTh TIOCKOTrO
KOH/IeHCaTopa, COIPOTHBJ/IEHHWE YyyacCTKa Lienu C TO0C/ae[0BaTe/bHbIM U
napaJuie/lbHbIM COeIMHEHNeM Pe3HCTOPOB, SHEPIUs 3/IeKTPUYECKOro IO
KOH/]eHCaTOopa;

OOBSICHSITL ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3NUYECKUX  sIBJIeHUM:
MexaHW4eCKoe [BIKeHHe, TelUIOBOe [BWKeHWe 4YaCTHL] BelllecTBa,
TETJIOBOe paBHOBecre, OPOYHOBCKOe aABWKeHHe, Auddy3us, ucrapeHue,
KUTIeHWe M KOHZieHCalus, TilaB/ieHre M KpUCTauIh3alisi, HarpaBIeHHOCThb
Terviornepefauu, 3j1eKTpU3aLusl TeJsl, SKBUMOTEHL[MaTbHOCTh TTOBEPXHOCTH
3apsUKEeHHOT 0 TIPOBOJHUKA;

MPOBOJUTH UCC/IeJOBaHUE 3aBUCMMOCTH OJHOW (pU3UUeCKOW BEJTMUMHBI OT
JPYyroM C  WCIO/b30BaHWEM TIPSIMBIX ~ W3MEpPeHUW, TIphu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHUPOBAaTh pe3y/bTaThl MOTyYEeHHOU
3aBUCMMOCTH (U3UUECKUX BEeJIMUYMH B BHJle TpPapUKOB C YYETOM
abCOMIOTHBIX MOTPEITHOCTeN U3MepeHUH, [ie/laTh BHIBO/IbI TI0 pe3yJibTaTaM
VCC/IeIOBaHNS;

MPOBOJIUTh KOCBEHHbIe H3MepeHUs] (U3UUYeCKUX BeWYMH, TIpU 3TOM
BbIOMpaTh ONTUMAJIBLHBIA METO[, W3MepeHUs, OlleHUBaTh abCOMIOTHBIE U
OTHOCHUTe/IbHbIE MOTPELIHOCTHU MPSIMbIX U KOCBEHHBIX U3MepeHuH;
MPOBO/IUTH OMBITHI MO MPOBEPKe TpeJ/I0’KeHHOW TUIOTe3bl: MJIaHUPOBaTh
5KCIIePUMEHT, COOMpaTh FKCIIePUMEeHTA/IbHYIO0 YCTaHOBKY, aHa/IM3MPOBaTh
MOJIyYeHHble pe3y/bTaTbl W JenaTh BBIBOJA O CTaTyCe MpeasIoKeHHOU
TUNOTe3bl;

cobmoaTh TIpaBWia 6e301MacHOTO Tpy/a TIpY TTPOBeJeHUM UCC/ieI0BaHU
B paMKax yueOHOTO 9JKCIepuMeHTa, TIpaKTHKymMa #W  ydeOHO-
VCC/IeIOBATE/IbCKOM W TIPOEKTHOU [IeATEe/IbHOCTH C MCIO0JIb30BaHUEM
HM3MepUTe/IbHBIX YCTPOKCTB 1 1ab0paTOPHOT0 000pYA0OBaHUS;

pelllaTb pacyéTHble 3aJjayd C SIBHO 3aZlaHHOM U HEsIBHO 3a/laHHOU
bu3nueckor Mojenbi0: Ha OCHOBAaHWM aHa/M3a yCI0BUS 00OCHOBHIBATh
BbIOOp (u3Mueckoil Mozenu, OTBevawlleli TpeOoBaHHSIM  3ajjauy,
NMpUMEHSITh  (POPMy/ibl, 3aKOHbI, 3aKOHOMEPHOCTU U  TIOCTYJaThl
¢bur3uueckux Teopuld MpPU MCIO0J/Ib30BaHUM MaTeMaTUUeCKUX MeTO/I0B
pelleHrs 3a/iau, MPOBOAUTL PACUEThl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX,
aHa/IM3UpOBaTh pe3y/ibTaTbl W KOPPEKTUPOBAaTh METO/bl peIIeHus] C
YUETOM TOJTyYeHHBIX pe3y/IbTaTOoB;

pelllaTb KaueCTBeHHbIe 3a/laud, TpeOyrole TIPUMeHeHUs] 3HaHUM U3
pa3HbIX pa3/iesioB Kypca (PU3MKH, a TaKKe UHTerpaluu 3HaHUM U3 IPyTUxX



NpeJMeTOB eCTeCTBeHHO-Hay4YHOI'0 LIMKJ/IA: BBICTPauBaTh JIOTMYECKYHO
LIeTIOUKY pacCy’>K[eHUM C ONIOPOU Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEepPHOCTH
1 (busrueckue siBJIeHUS;

WCTIOb30BaTh TeopeTHuueckrWe 3HaHUs [/ OOBsICHEHHWs OCHOBHBIX
TIPUHIUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX TPOLIeCCOB;

NPUBO/IMTh TPUMEPhbl BK/IaZld POCCUMCKUX U 3apy0eXHbIX Y4YEHbIX-
¢U3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IPOLIeCCOB OKPY’Karolero
MUpa, B Pa3BUTHE TEXHUKW U TEXHOJIOTHY;

aHaJTM3UPOBaTh U OL[eHUBATh I0OC/IeICTBUSI OBITOBOM U TIPOU3BO/[CTBEHHOM
JesITeIbHOCTU  YesIoBeKa, CBSI3aHHOM C (PU3MYeCKUMMM IpoLieccaMu, C
TO3ULIMN 3KOJIOTHUYECKON 0e301acHOCTH, MpeiCTaBIeHHH O paliOHaTbHOM
MIPUPO/ZOTIO/Ib30BaHNN, & TaKXe pa3yMHOM MCIO/Ib30BAHUU [IOCTHKEHUMN
HayKl W TEeXHOJIOTUM [Jid [JajJbHEe’IIero pasBUTHS Yel0BeuecKoro
o0111eCTBa;

MPUMeHSITh pa3/uHble Crocobbl paboTel ¢ MHGopMaLvel (U3NYeCcKoro
COZep)KaHusl C HCII0/Ib30BaHHEM COBPEMEHHBIX HWH(OPMALMOHHBIX
TeXHOJIOTUW, TIPU 3TOM MCI0JIb30BaTh COBPEMeHHble MH()OPMAaLMOHHbIE
TEXHOJIOTUM i1 TIOMCKa, TiepepabOTKW U TpeAbsiB/ieHuss yueOHOW u
HayYHO-TIOMY/IIPHOM MH(OpMaLMY, CTPYKTYPUPOBaHUsl U UHTepIIpeTalyu
MHpOpMaLMy, II0JIyUeHHOU M3 pas3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh  IOJIy4daeMyH)  MH(OpPMAaLMI0 U  OLleHWBaTb  eé
[IOCTOBEPHOCTb KaK Ha OCHOBE MMEIOLIMXCSl 3HAaHWM, TaK M Ha OCHOBE
aHa/M3a UCTOUYHHKA UH(POPMaLIH;

MIPOSIBJISITh OpraHv3aLiOHHbIe 17} N03HaBaTe/bHbIE yMeHUs
CaMOCTOSITEJILHOTO ~ TpPUOOpeTeHWs HOBBIX 3HAHMWA B  Mpoliecce
BBITTOJIHEHUSI TIPOEKTHBIX U yueOHO-UCC/IeJoBaTeIbCKUX padoT;

paboTaTe B TpPYyINie C HWCMOJHEHWEeM Pa3/IMUHbIX COLMATbHBIX pOJiel,
TJIaHUPOBaTh PaboTy rPyMIibl, PallMOHAIBLHO pacrpe/iesisiTh [esiTe/IbHOCTh
B HECTaHJapTHBIX CUTyallMsX, aJleKBaTHO OLIeHWBAThb BK/aJ, KaXJ0ro u3
yUaCTHUKOB TPYIIIbI B PellieHre pacCMaTprUBaeMoii MpoOyieMsl;

MIPOSIB/ISITh MOTHBALUIO K Oyayiielt rnpodeccoHaibHON AeATeTbHOCTH 110
CHeLuanbHOCTAM (PU3UKO-TEXHUYECKOTO TTPO(UIIS.

K konily obyuenuss B 11 Kaacce TipeMeTHbIe pe3y/ibTaTbl Ha yT/IyOAEHHOM
YPOBHE /I0/DKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YJarOIIUXCSl YMEHHM:

MOHMMAaTh POJib (PU3MKA B  SKOHOMUUECKOH, TeXHOJOTUYeCKOU,
COLIMA/IBHOM M 3TUUYEeCKOUM cdepax AesiTelbHOCTA Yel0BeKa, pOJib U MECTO
(GU3MKM B COBpEMEHHOW HayuHOW KapTHMHE MHpa, pPOJib aCTPOHOMHUU B
MpakTUUeCKOM JIeITeJIbHOCTA YeslOBeKa W Ja/JibHeUIeM Hay4Ho-



TeXHUYECKOM pa3BUTHUM, 3HaUEHHe OIrCaTebHOM, CUCTEMAaTHU3UPYIOLLeH,
00BSICHUTE/TLHOM M TPOTHOCTHYECKOW (GYHKIUNM (PU3NUecKoil Teopuu —
3/IeKTPOJAMHAMUKHU, CIeLMaJbHOM TeOpUM OTHOCUTEIbHOCTH, KBAaHTOBOW
¢u3vky, posb (U3NUecKor Teopur B (GOPMHPOBAHWMU Tpe/CTaBAeHUN O
bH3MUecKoOM KapTHHe MHpa, MeCcTo (hU3NUeCcKol KapTUHBI MHpa B 00IIeM
pSily COBPEMEHHBIX eCTeCTBEHHO-HayUHbIX MPeJCTaB/AeHUM O PUPO/JE;
pasMyaTh YCJIOBUSI TPUMEHUMOCTA Mofesed (U3MYecKUx Tel |
MpOLIeCCOB  (SIBJIEHWM): OJHOPOJHOE 3JeKTPUUYeCKOe U  OJHOPOJHOe
MarHUTHOE TI0JIsI, TapMOHHWYeCKHe KojiebaHus, MaTeMaTHYeCKHUii MasTHHK,
ujieanbHbI TIPY>KUHHbIA MasiTHUK, TapMOHWYECKWe BOJIHBI, W/leaTbHbIN
Kosie0aTe/IbHbIN KOHTYD, TOHKas JIMH3a, MO/ie/iell aToMa, aTOMHOTO sifipa U
KBaHTOBOI MO/Ie/Ii CBeTa;

pa3nuuaTh YyCJIOBHUS (TpaHUIlbl, 00/1IaCTH) MPUMEHHUMOCTH (PU3NUEeCKUX
3aKOHOB, TIOHMMaThb BCeoOImui XapakTep (pyHZaMeHTa/JbHBIX 3aKOHOB M
OrpaHUYeHHOCTh MCI0/Ib30BaHMsI YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh M OOBSICHATH 37IeKTPOMarHWTHBIE TIPOLIECCHI U sIBJIEHUS,
WCIO/Ib3ysi OCHOBHbIE TIOJIOXKEHUSI U 3aKOHBbI 3JIEKTPOAWUHAMUKU U
CHeliMaJibHOM ~ TeOpud  OTHOCUTENIBHOCTM  (3aKOH  COXpaHeHust
3/IEKTPUUECKOro  3apsija, cuiaa Awmmepa, cwia JlopeHua, 3akoH
/IEKTPOMarHUTHOW ~ WHAYKUMM, npaBwio  JleHna, c¢Ba3p  I/IC
CAaMOMHJAYKLIMM B 3JIeMeHTe 3JIeKTPUYeCKOM 1elM CO CKOPOCThIO
W3MeHeHus1  CUJbl  TOKa,  TIOCTYyJaThbl  Crel[UanbHOW  Teopuu
OTHOCUTEIbHOCTU DWHILTENHA);

aHa/IM3UPOBaTh W OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJIEHHS, UCITOJIb3Ys
MO/IO’KeHUs]  KBAaHTOBOM  (pu3uKu  (ypaBHeHHMe  OWHINTEeWMHa /s
doToadbdekra, TmepBbIi W BTOpOM TOCTy/JaThl bopa, mNpUHLMI
COOTHOILIEHUsS] HeorpefenéHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHUS
3apsiZloBOr0 U MacCCOBOT'O UMCesT M SHEPruM B SiZIEPHBbIX peaklUsX, 3aKOH
PaJ0aKTUBHOIO pacrnaja);

OMUCHIBATh (PU3HMUECKHe TIPOLleCChl M SIBJIEHUS, UCMOJIb3ysl BeJMUUHBI:
HarpspKEHHOCTD 3/IEKTPUYECKOT0 107151, TIOTeHLMa 3/1eKTPOCTaTUUeCKOro
MoJis, pPa3HOCTb TOTEHLMAOB, 3/eKTPOJABIKYIAs CWla, WHAYKLHUSA
MarHuTHOTO TIOJ/Isl, MarHUTHBIA TIOTOK, CWla AMrepa, WHIAYKTUBHOCTD,
3/IeKTPOJBWKYIllasi CWla CAMOWHAYKI[MW, SHEepPrusi MarHUTHOTO TI0Jist
MPOBOJJHMKA C TOKOM, PpeJISITUBUCTCKUM WMITYJIbC, TI0JIHAas SHEeprus,
SHEepPrusi TIOKOs CBOOOJHOM UYACTUIbI, SHEPTUS W HMITYJbC (DOTOHA,
MacCOBOe YUCJIO U 3apsifi si/ipa, SHeprusi CBSI3U AAPa;

OOBACHATHL  OCOOEHHOCTH  TIPOTEKaHUs  (U3UUYECKUX  SIBJIEHUH:
3/IeKTPOMarHuTHasi MHAYKIUSI, CAaMOUHAYKLIUS, pe30HaHC, UHTepdepeH1us



BOMH, JAudpakUus, JUCIepCUsi, T[OJHOe BHYTDEHHee OTpa’KeHUe,
doTo3nektpuueckuii 3ddekt (dbotosdderT), anbpa- u OeTa-pacrazbi
siep, ramMma-usjiyueHue sijiep, (pusrueckve TPUHLUIILI CIIEKTPaJIbHOIO
aHasm3a v paboThI Jla3epa;

orpejie/NIsiTh HaripaB/eHWe WHJYKIMA MarHUTHOTO TOJisi MPOBOJAHUKA C
TOKOM, CUJIbl AMIiepa U cusibl JIopeHliia;

CTpouTh U300pa)keHue, CO3/jlaBaeMoe TJIOCKMM 3epKajioM, TOHKOM JIMH30M,
Y PACCUMTBLIBATh €r0 XapaKTepUCTUKUY;

TIPUMEHSITb OCHOBOTIOJIATaloI[e aCTPOHOMHUYECKHe TIOHSATHS, TeOPUM U
3aKOHbI /I aHaauM3a U OObSICHeHUs (U3NUECKHUX  TIPOI[eCCOB,
MPOUCXOASIIMX B 3BE3JaX, B 3BE3/HBIX CUCTEMaX, B MeXIaJaKTU4eCKOU
cpefie; ABWKeHUs1 HebeCHBIX TeJl, IBOJIIOLIMH 3BE37 U BceneHHOM;
MPOBO/JIUTh UCCJ/Ie[JOBaHHEe 3aBUCUMOCTel (U3UUeCKUX BeIUYUH C
WCIO/Ib30BaHWEeM TIPSIMbIX HW3MepeHuid, TpU 3TOM KOHCTPYMPOBAaTh
YCTaHOBKY, (PUKCHpPOBaTb pe3y/bTaTbl T[OTYYEHHOU 3aBUCHUMOCTH
bu3nueckux BeMUUMH B BHe TpapukoB C Y4ETOM abCOJFOTHBIX
MOTPeIIHOCTed  W3MepeHWl, JelaTb BbIBOAbI 1O  pe3y/bTaTram
MCCIeJOBaHUS;

MIPOBO/IUTh KOCBEeHHble U3MepeHUsi (U3UUeCKUX BeIMYMH, TIPU 3TOM
BbIOMpaTh ONTUMAJIBLHBIA METO[, W3MepeHUs, OlleHUBaTh abCOMIOTHBIE U
OTHOCHUTe/IbHbIE MOTPELIHOCTHU MPSIMbIX U KOCBEHHBIX U3MepeHuH;
TIPOBO/IUTh OTIBITHI TI0 TIPOBEPKE TMpe//I0XKeHHOM TUIoTe3bl: TJIaHUPOBATh
9KCTIEPUMEHT, COOUpaTh SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAaTM3HUPOBaTh
NoJlydeHHble pe3y/bTaThl U JefaTh BBIBOJ O CTaTyCe Ipe/I0KeHHOM
TUNOTe3bl;

OMUCHIBATh METO/bI MOTyYeHUs] HayUHbIX aCTDOHOMUUECKUX 3HaHWM;
cobsrofaTh TIpaBUsia 6€30MacHOro TPy/a NP MPOBeeHUH HCC/Ie0BaHUM
B paMKax yueOHOro 9JKCIepUMeHTa, IIpaKTHKymMa U  ydeOHO-
MCC/IeIOBAaTe/IbCKOM W TIPOEKTHOW [1eATe/IbHOCTM C UCI0JIb30BaHUEM
HM3MepUTe/IbHBIX YCTPONCTB 1 1abopaTopHOro 000pyA0BaHMS;

pelllaThb pAacyéTHble 3aZlayd C SIBHO 3aZlaHHOM U HEsIBHO 3a/laHHOU
¢u3nUecKoil MofenbI0: Ha OCHOBAaHWM aHa/lv3a YCIOBUS BbIOMpPATh
bu3nUecKre MOZe/Id, OTBeYaroIiie TpeOOBaHUSM 3a[jaud, MPHUMEHSITh
dbopMyibl, 3aKOHBI, 3aKOHOMEPHOCTA U MOCTY/aThl (PU3NUECKHUX TeOpUi
MpU  WCIO/b30BaHWM MaTeMaTU4YeCKMX MeTOZOB pellieHus]  3ajad,
TIPOBO/IUTH PACUETHI HA OCHOBAaHWH UMEIOIIUXCS JAaHHBIX, aHA/IM3UPOBaTh
pe3y/bTaThbl 1 KOPPEKTHPOBAaTh METO/Ibl PellleHUs] C YUETOM TI0/TyUeHHbIX
pe3y/bTaToB;



pelllaTh KayeCTBeHHble 3a/laud, TpeOyrolue TpUMeHeHUs 3HaHUW U3
pa3HbIX pa3/e/ioB Kypca (PU3MKHU, a TakKKe WHTerpaljui 3HaHWUW U3 JIPYTUX
MpeIMeTOB eCTeCTBeHHO-HAayUyHOT0 I[MK/a: BbICTPAUBaTh JIOTUUECKYIO
L[e[IOYKY PacCy>XIeHUM C OMOPOX Ha U3yUyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU
U (r3udeckue siBJIeHUs;

WCTIO/Ib30BaTh TeopeTUuYecKrWe 3HaHUsl [/ OOBSICHEeHWs OCHOBHBIX
TIPUHLIUIIOB PabOThl M3MepUTe/bHBIX MPUOOPOB, TEXHUUECKHUX YCTPOWCTB
Y T€XHOJIOTUUYECKUX MPOI[eCCOB;

NIPUBOJUTE TIPUMEPbl BK/IaZla POCCUMCKMX M 3apyOeXKHBIX YUEHBIX-
GH3MKOB B pa3BUTHE HayKd, B OOBbsSCHEHHE TIPOI[eCCOB OKPY’KaloI[ero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

aHa/IM3UPOBaTh U OLIEHWBATb MOC/e/[CTBUSI OBITOBOM U TIPOM3BOZCTBEHHOMN
NesiTeTbHOCTU uesioBeKa, CBsA3aHHOM C (PU3NUeCKUMHU TIpoljeccaMu, C
TIO3UIWM 3KOJIOTHUYeCKOoi 6e30T1acHOCTH, MPpe/ICTaB/IeHHH O palrjioHaTbHOM
TIPUPO/IOTIOIH30BaHNM, a TaKKe Pa3yMHOM HCII0/Ib30BaHUU AOCTHXKeHUN
HayKM U TEeXHOJOTUMA [jig Ja/JbHeNIero pasBUTHS Ue/IOBeUeCKOro
o0111eCTBa;

TIPUMEHSATb pa3/iMuHble CrIocoObl paboThI ¢ MHGOpPMarel (pU3NYecKoro
cojlepkaHusi C  MCIOJIb30BaHUEM COBpPeMeHHbIX HWH(MOPMallMOHHBIX
TeXHOJIOTWM, TIPU 3TOM MCIO/b30BaTh COBPeMeHHble WH(OPMAIMOHHbIE
TeXHOJIOTUM JJii TIOWCKa, TepepabOTKM W TpeAbsiBieHUs YyuyeOHOU u
Hay4HO-TIONY/ISIPHOM MH(MOPMaIMK, CTPYKTYPHUPOBaHUSI U UHTepIpeTaljuu
vHboOpMaIuK, TIOMyYeHHOM U3 Pa3/MUHbIX HCTOUYHUKOB, KPUTUUECKU
aHa/M3MpoBaTh  TIOJiydaemMyl0  UWHGMOpPMaI[Mi0 U OlleHUBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe HWMEOIIMXCs 3HAaHWMW, TaKk U Ha OCHOBe
aHa/IM3a UCTOYHWKA HGOpMAIUH;

TIPOSIB/ISITh OpraHu3alliOHHbIe u r03HaBaTe/IbHbIe yMeHUsI
CaMOCTOSITE/ILHOTO ~ TIPUOOpeTeHHsI HOBLIX 3HAaHWWA B TIpoliecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCCieoBaTe/IbCKUX PaboT;

paboTaTh B TpyMIe C WCIIOJIHEHWeM pa3/IMUHBbIX COLMA/bHBIX DOJIeH,
TJIAaHUPOBaTh PaboTy TPYMIIbI, pal[MOHAIBLHO PACIpefesisiTh AeaTeTbHOCThb
B HeCTaHJaPTHBIX CUTYalUsiX, aJleKBaTHO Ol|eHWBaThb BK/a/l KaXkKIOro W3
YUaCTHHUKOB TPYIIITHI B pellleHre pacCMaTPUBaeMOM TTPO0IeMbI;

TIPOSIBJIITE MOTHBALIMIO K Oyayiiei mpodhecCHoHaTbHON AeSITe/TbHOCTH TI0
CreLra/bHOCTSIM (DU3UKO-TeXHUUeCKOT0 TTPOdu/Is.



TEMATHUYECKOE IVNIAHUPOBAHUE

11 KVIACC
HanMeHoBaHIe KomnuyecTBo yacoB Hcnosib3oBanue JJ/IeKTPOHHbIE
MMEHOBaHHU
00opy/J0BaHKA IIeHTPa ucpposbie
Nen/m  paspenos u Tem Kourposibubie  IIpakTHueckue PyA Hentp (ungp )
nporpaMMb: Bcero SoTEI GOt «Touka pocra» o0pa3oBare/bHbIe
pa pa pecypchl
Pazpen 1. OJIEKTPOJUHAMUMKA
SLNOP
1.1 MaruuTtHoe mnoJie 14 Komriext H .
COMYTCTBYIOIIIX http://fcior.edu.ru
37IeMEeHTOB /151
9KCIepYMEHTOB 10
DJIeKTPOMAarHuTHast OLINOP
1.2 13 1 3/IeKTPOAVHAMUKE. .
WH/IYKLIYS http://fcior.edu.ru
JaTumK MarHUTHOTO
noJist
Nroro no pazgeny 27
Pa3pen 2. KOJIEBAHUWSA U BOJ/IHBI
21 MexaHuyueckue 10 Kowmrmiekr DLUOP
' KosebaHust COMYTCTBYIOIUX http:/fcior.edu.ru
99 OJIeKTPOMarHUTHbBIE 15 3/7IEMEHTOB //1A DLMOP
. S — SKCIIepHMEHTOB I10 http://fcior.edu.ru
MexaHugecKie 1 MexaHuKe. /JaTunk
(OJI1(0)%
2.3 3/IeKTPOMAarHUTHbIE 10 1 YCKOpEHU. u .
http://fcior.edu.ru
BOJIHBI
®LIVOP
24 Onruka 25 1 http://fcior.edu.ru
Ntoro no pazgeny 60
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Pa3sen 3. OCHOBBI CIIEIIAJTIbHOM TEOPUY OTHOCUTEJIbHOCTHU

®IINOP
31 Ocroser CTO > 1 http:/fcior.edu.ru
WNroro no paspeny 5
Pa3fen 4. KBAHTOBASI ®3NTKA
41 KopmnyckynspHo- 15 JlabopaTopHbIi ®LVOP
) BOJTHOBOU ZIya/ii3m KOMIT/IEKT TIO http://fcior.edu.ru
KBaHTOBBIM SIBJIEHUSIM
4.2 dusrka aToma 5 CDHMOI.)
(B KOMILTIEKTE C http://fcior.edu.ru
dusrka aTOMHOI0 WupyikaTopom
Aapa u Pa/In0aKTUBHOCTH). PLIVIOP
4.3 5 .
3/IeMeHTapHbIX http:/fcior.edu.ru
yacTuy
Nroro no pazgeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU 1 ACTPODPU3INKUN

OJIeMeHThI
5.1 aCTPOHOMUH U 12
acTpOpU3NKH
Wroro no paspeny 12

Pasaen 6. DU3NUYECKUN ITPAKTUKYM

®LIOP
http://fcior.edu.ru

6.1 Du3nuecKu 16 . DL OP
MPaKTUKyM http://fcior.edu.ru
Ntoro no pazgeny 16

Pa3zpen 7. OBOBITAIOIIEE IIOBTOPEHUE

CI/ICTEMaTI/BaL[I/Iﬂ u

7.1
0600111eHIe

15

®LMOP
http://fcior.edu.ru
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MpeMeTHOTO
coJiep>KaHusl U
OrTibITa
JesITeTbHOCTH,
MPUOOPETEHHOTO
MIpY U3y4eHUH Kypca
¢usmku 10 — 11
KJIaCCOB

WNtoro no paspeny

PesepBHoe Bpems

15
10

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

170

16







